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Dear Ms. Dietz:

Ogden Environmental and Energy Services Co., Inc. (Ogden) and Hart Crowser (HC) are
providing the enclosed Preliminary Design Report. This submission is in accordance with the
Administrative Order for Remedial Design and Remedial Action at the Metal Bank Superfund
Site on behalf of the following Respondents, hereinafter identified as the "PRP Group
Respondents":

Baltimore Gas and Electric Company
Consolidated Edison Company of New York, Inc.
Long Island Lighting Company d/b/a LIPA
Orange and Rockland Utilities
PECO Energy Company
Potomac Electric Power Company
PP & L, Inc.
Public Service Electric and Gas Company
Virginia Power Company

As we discussed today, the response to the USEPA comment letter dated February 22, 2000
will be submitted separately and can be inserted into Appendix 8 at that time. The last project
schedule indicated we would have a meeting to discuss the report on March 14, 2000. In our
conversation today, you indicated that you would prefer to delay this meeting until you had
some additional time to review the report. Please let me know when you would like to
schedule this meeting.
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Please contact me at (215) 654-1620 or John Dobi at (973) 430-8036 if you have any questions
regarding this Preliminary Design Report.

Sincerely,
Ogden Environmental and Energy Services Co., Inc.

Philip H. McQuiston, P.E.
Project Manager
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Craig Olewiler (PADEP)
Cottman Avenue PRP Group Respondents

Steering Committee
Technical Committee

Joseph P. Vitale, P.E. (Earth Tech)
Jeffrey N. Martin, Esq. (Hunton & Williams)
Dan J. Jordanger, Esq. (Hunton & Williams)
John Mattioni, Esq. (Mattioni Ltd.)
Edward Kleppinger (EWK)
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1.0 INTRODUCTION

This Preliminary Design Report has been prepared in accordance with the Administrative
Order (the AO), Docket No. III-98-082-DC, issued by the United States Environmental
Protection Agency (USEPA) on June 26, 1998, and the Final Remedial Design Work Plan
(RDWP) (dated August 16, 1999) for the Metal Bank National Priorities List (NPL) site
located in Philadelphia, Pennsylvania. The RDWP for the Metal Bank NPL site was prepared
by Ogden Environmental and Energy Services Co., Inc. (Ogden) and Hart Crowser, Inc. (Hart
Crowser) under the AO for the Respondents that are members of the Cottman Avenue PRP
Group (PRP Group). The Ogden and Hart Crowser team was approved by USEPA on
September 22, 1998, to design the remedy selected by USEPA for the Metal Bank NPL site.

The Remedial Design project is being conducted in two phases. The Pre-Design Investigation
(PDI) phase was conducted to collect engineering data to support the design of the remedy.
The Remedial Design phase includes the efforts necessary to prepare design reports,
engineering design drawings, construction specifications, and associated site work plans. This

Preliminary Design Report presents the results of the PDI on the Preliminary Design, and was
prepared in accordance with the Record of Decision (ROD) for the site (issued by USEPA on
December 31, 1997), the AO for the site, and applicable guidance documents and regulations.
The Pre-Design Investigation Report (PDI Report) was submitted on January 21, 2000.

As determined during the PDI, some conditions at the site have changed since the Remedial
Investigation and supplemental investigations upon which the 1997 ROD was based, and

additional site-specific information was necessary to prepare the design. In addition, remedial
technologies continue to evolve and change. Therefore, this Preliminary Design Report and
its contents have been prepared to address and account for current conditions. The
Preliminary Design has also been prepared to meet the goals and objectives of the ROD and to
complete the work in the most effective and efficient manner with the minimal amount of
disturbance to the environment.
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1.1 Preliminary Design Objectives

The objective of the Preliminary Design is to establish and obtain approval of the conceptual
approach that will be developed during the remaining phases of the Remedial Design. The
objectives of this Preliminary Design Report are:

• To present the design concepts and general objectives to complete the design and the ROD
remedy.

• To present the alternatives to the ROD remedy that should be implemented to most
effectively meet the ROD objectives.

• To discuss the rationale for the selection of the alternatives.
• To present supporting evidence or documentation that will allow the USEPA to approve

the alternatives during the review of the Preliminary Design so the remaining components
of design can proceed in accordance with the schedule in the AO.

• To provide the design drawings at the 30-percent design phase.

• To present the basic remediation plan for the site without the supporting details that will be
developed later in the design process.

• To provide a basic outline of the specifications that will be developed as the design
progresses.

Further details regarding a description of the project and the project objectives are contained in
the RI, the FS, the ROD, the AO, the RDWP, and the PDI Report for the site. The
Preliminary Design Report was prepared as the first design document and is intended to
present the basis for future design work for the project.

PRELIMINARY DESIGN REPORT
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1.2 Definition of Terms

Throughout this document, there are names of the parties that will be involved with the
construction, which need to be defined for clarity. The term "Contractor" refers to the
Contractor that will perform the remedial action construction work and includes any
subcontractors, including the independent third-party licensed survey firm. "Owner" refers to
the party that is paying for the remedial work and may not necessarily refer to the property
owner. The term "Engineer" refers to the engineer or oversight firm that works on behalf of
the Owner to ensure the Contractor performs the work in accordance with the design
documents. As the contractual relationship for construction has not been determined, these
definitions could change in the future.

1.3 Report Organization

Section 2.0 of this report provides a brief discussion of site background and current conditions
to provide background for any parties that are not familiar with the project. Section 3.0

discusses the project design elements. Section 4.0 discusses the ROD remedy alternatives
considered for the project and the rationale for selection of the alternatives. Section 5.0
discusses the sequence of construction. Section 6.0 discusses the design components including

design drawings and the project specifications. Section 7.0 lists references used to prepare this
report. This report also includes tables and appendices, which include an outline of

specifications, preliminary drawings, and product information.
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2.0 SITE BACKGROUND AND CURRENT CONDITIONS

This section provides a discussion of the site location and description, a summary of the site's
previous ownership and use, a summary of the previous site investigations, and a description
of the current site conditions.

2.1 Site Location and Description

The site is located on the western shore of the Delaware River in a heavily industrialized
section of northeastern Philadelphia, Pennsylvania (see Drawing S-l in Appendix 2). The
northern portion of the site is located on relatively unaltered river shore deposits, in
comparison to the remainder of the site. The larger southern portion of the site is located on
reclaimed riverbed/mudflats and consists of artificial fill and construction debris placed onsite

over time. The site is inactive, with foundations of buildings demolished in 1999, and a 6-foot-
high fence that restricts access but is in fair to poor condition and does not completely

surround the site. The site is bordered by Cottman Avenue and a mudflat on the west, Milnor
Street on the north, Hancock Paper Company (a paper recycling company) and Morris Iron &
Steel Company (a metal salvage yard) on the east, and the Delaware River on the south. St.

Vincent's School is located to the west of the site across Cottman Avenue and currently
appears to operate as a day care center. A City of Philadelphia combined sewer outfall that

empties into the mudflat area is located at the southern end of Cottman Avenue. A marina is
located adjacent to the mudflat farther to the west.

The site consists of three areas of concern: (a) the Courtyard Area, located on the northern
portion of the property (see Drawing S-2 in Appendix 2); (b) the Southern Area, a former
scrap metal recovery area, located on the southern portion of the property; and (c) the
Delaware River Sediments Area (Figure 1).

PRELIMINARY DESIGN REPORT
METAL BANK NPL SITE March 6, 2000
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The Courtyard Area consists of six former building foundations and concrete floor slabs and

one existing steel-framed building on approximately 2.5 acres of land located on the northern

end of the site near Milnor Street. The basements or belowground portions of the building
have been filled with demolition materials, including bricks and block. Three sides of

Building 7, the steel framing that supports the roof, and the roof structure remain. The
buildings were located around an open area (the Courtyard Area) that provided access to

Buildings 2 and 7 for rail cars and trucks. According to the Site Owner, Buildings 2 and 7
were at one time used for electrical transformer recycling activities.

The Southern Area is approximately 9 acres in size. Currently, most of the Southern Area is
graded and vegetated primarily with grasses and heavier vegetation along the perimeter. The
Southern Area is approximately 10 to 15 feet above the water level in the Delaware River,

which is influenced by tidal fluctuations of 6 to 7 feet in the area of the site. The outer slope
on the southern and western sides is steep, with large concrete block material apparently

placed for erosion control.

The Delaware River Sediments Area, located adjacent to the southern and western boundaries

of the property, consists of mudflats and river sediment. The mudflat area to the west of the
site is a fairiy flat, unvegetated area that is dry at low tide and under as much as 5 to 7 feet of
water at high tide. From the combined sewer outfall along the shoreline to the south, the
material consists of a coarse gravel and cobble material with debris throughout. Farther from
the site, the material consists of a finer sediment. The Delaware River along the southern
boundary of the site consists of a gradually sloping river bottom with a gravely and sandy
material. The flat surface along the shoreline is also exposed at low tide and under as much as

7 feet of water at high tide.

PRELIMINARY DESIGN REPORT
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2.2 Site Ownership Summary

The ownership of the site was traced to the period between 1882 and 1928, when the site was
acquired by a power equipment manufacturing company from unknown prior owners in
several separate transactions. The power equipment manufacturer retained ownership of the
site until 1955, although reports indicate that some portion of the site was owned by a federal
agency between 1928 and 1955. In 1955, the site was sold to a new owner who, in turn, sold
the property in October 1962 to the predecessor to Metal Bank of America, Inc. Metal Bank
of America, Inc. was acquired by The Union Corporation in 1968, at which time Irvin and
John Schorsch took ownership and Union Corporation became a lessee of the property. The
Schorsch brothers sold the property to the Philadelphia Authority for Industrial Development
in 1980, at which time Metal Bank (now U.C.O.-M.B.A. Corporation) became the equitable
owner.

2.3 Site History

The available records are unclear as to what, if any, manufacturing or related activities took

place on the site prior to 1955, the period when the site was owned by the power equipment
manufacturing firm. Similarly, when the property was under new ownership between 1955
and 1962, available records do not specify site use. However, beginning in 1962, with the site
purchase by the predecessor to Metal Bank, until 1979, reports indicate that the site was used
for the storage and reclamation of various scrap metals. According to a USEPA letter dated
July 12, 1979, onsite Metal Bank activities had ceased by that date. However, reports suggest
that the site was used as a storage facility for scrap metal until as late as 1984 or 1985. Aerial
photographs indicate there was also a large automobile parking area in the Southern Area at
one time.

Electrical transformer salvage operations were conducted at the site from at least late 1968 or
early 1969 until early 1973. Some of the transformers handled at the site may have contained

PRELIMINARY DESIGN REPORT
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PCB-bearing oil, and it is reported that oil from the transformers was drained onto a graded

concrete pad that was connected to an underground storage tank (UST). Spills of the oil and an

alleged release, or spills and overfills from the UST, may have caused soil and groundwater

contamination at the site. Furthermore, as part of the metal recycling activities during the
period from 1968 to 1972, copper wire may have been burned at the site to remove insulation
in preparation for copper reclamation.

The investigative and enforcement history of the site began in 1972 when reports of oil seeping

from the banks of the Delaware River at the Metal Bank site prompted the United States Coast
Guard (USCG) to conduct a series of visual inspections of the Metal Bank site and the

Delaware River bank. The site has been investigated since that time, and a summary of the

previous investigations can be found in the RDWP dated August 16, 1999 and the PDI Report
dated January 21, 2000.

2.4 Areas of Concern and Current Site Conditions

Based on the PDI Report findings and previous investigations, there are six areas of concern

where PCBs have been identified in several site media that must be addressed by the Remedial

Design. These areas of concern include the following:

• The Courtyard Area soils above the ROD action level of 10 ppm for PCBs.

• The Southern Area subsurface soils above the ROD action level of 25 ppm for PCBs.

• The UST in the Southern Area.

• The Southern Area subsurface where LNAPL is present.

• The riprap along the shoreline of the Delaware River and mudflat area.

• The mudflat area and the Delaware River sediments above the ROD action level of t ppm

for PCBs.

PRELIMINARY DESIGN REPORT
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The Courtyard Area soils were previously identified as having PCB concentrations above

10 ppm in two localized areas identified as CY-1 and CY-2 on the drawings in Appendix 2.
The Courtyard consisted of an area surrounded by buildings on the west and south, a property
line and fence to the north and east, and an entrance way from Cottman Avenue to the

southwest. Milnor Street is also located to the north. The buildings were demolished by the

site owner in the fall of 1999, and the Courtyard is now surrounded by concrete slabs and

foundations to the west and south. The surface of the Courtyard Area is heavily overgrown
with brush and trees. The surface consists of the remnants of old deteriorated pavement,
gravel, and soil.

The Southern Area subsurface soils were previously identified as having PCB concentrations
above 25 ppm in localized areas identified as SA-1, SA-2, SA-3, and SA-4/5 on the drawings

in Appendix 2. The largest area of concern in the Southern Area of the site consists of an area

of contamination surrounding the existing UST, which is believed to be part of the source of
contamination at the site. The UST was covered by 3 to 4 feet of fill, a large concrete pad,

and a 6- to 12-inch imported soil cap. The Southern Area consists of an approximately 9-acre
flat field. The area is approximately 500 feet wide from northeast to southwest by 800 feet

long from northeast to southeast. The northwest side is bordered by the buildings that
surrounded the Courtyard. To the northeast, the site is bordered by a chain-link fence. The

Southern Area is bordered by the Delaware River to the southeast and the mudflats to the

southwest. The area is vegetated with natural grasses and sparse trees. The higher grasses
were cut after the PDI field work was completed, apparently by the Site Owner. One area

along the mudflats is covered with an elliptical pile of broken concrete 40 feet in width, 100
feet in length, and 8 feet in height. The perimeter of the site on the southwest and southeast

sides is vegetated with more dense trees and a steep slope of approximately 10 to 15 feet down
to the Delaware River water level. The slope consists of concrete rubble along the mudflats
and larger concrete blocks along the Delaware River. The Southern Area was not significantly

changed by the PDI activities. The vegetation above the UST area was disturbed, but will
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revegetate naturally; some shallow ruts were left in the ground surface from necessary

equipment traffic during sampling activities conducted in wet conditions over poorly draining

areas.

The mudflat area was identified as having a few discrete location with PCB concentrations

above 1 ppm. The mudflat area is a flat area approximately 5 to 7 acres in size located
adjacent to the site and the Delaware River. At high tide, the area is completely submerged.

At low tide, the area is above the Delaware River water level. The area along the Metal Bank

shoreline consists of concrete rubble above the water level and riprap, concrete, blocks,

bricks, and cobbles mixed with gravels below the water level at high tide. Farther from the

site, the area consists of finer grained sediments. It is believed that the combined sewer outfall

may have been constructed with a gravel pavement consisting of riprap, cobbles, and blocks
for erosion control.

The Delaware River to the south of the site consists of a shoreline similar to the mudflat area,

with some larger concrete blocks and then a gradually sloping bottom at approximately a

10-percent slope away from the site. In some areas, the slope is greater, reaching a depth of

more than 15 feet below mean sea level within approximately 100 feet of the site. The area

down river from the site beyond Saint Vincent's consists of a private boat launch and a public

boat launch. Many recreational boats were moored in the Delaware River off the Metal Bank

shoreline at the time that the PDI was performed.
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3.0 PROJECT DESIGN ELEMENTS

The AO requires the PRP Group who subsequently retained Ogden and Hart Crowser to

design the Remedial Action specified in the ROD for the Metal Bank site. Ogden and Hart

Crowser conducted the PDI between September 1999 and January 2000 to gather the

information necessary to prepare the Preliminary Design. The PDI program activities were

implemented to comply with the RDWP. The methodologies used for conducting the PDI are

detailed in the RDWP, Volumes I through V, which was finalized on August 16, 1999. The

results of the PDI were presented to the USEPA in the PDI Report, Volumes I through HI,
which was submitted to the USEPA on January 21, 2000. As discussed in Section 2.4, based

on the findings of the PDI, there are six areas of concern that must be addressed by the

Remedial Design. In order to address these areas of concern, there are many design elements

that must be developed to perform the construction work associated with the Remedial Action.

This section includes a discussion of the project design elements that will be developed during

the design process. In addition, this section of the report presents the general approach to other

elements of construction.

Prior to and during the PDI, Ogden and Hart Crowser identified a number of elements or

objectives of the ROD remedy that could be performed using a more effective alternative than

specified in the ROD. There was also an inconsistency between the ROD and the AO

regarding sediment excavation. As a result, the PRP Group and Ogden and Hart Crowser

have previously discussed alternatives to the ROD remedy with the USEPA and are more

formally presenting those alternatives with this Preliminary Design Report. Section 4.0 was

developed to separate the alternatives from the remaining design elements for ease of review.

The following is the presentation of the design elements. These design elements have

generally been presented in the order in which they are likely to occur during construction.

PRELIMINARY DESIGN REPORT
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3.1 Site Survey

Ogden and American Geotech completed the site survey and tied the site topography, property
boundaries, buildings, sample locations, monitoring wells, piezometers, and other features into
the Pennsylvania State Plane Coordinate System. The elevations at the site are tied into the
National Geodetic Vertical Datum (NGVD, 1988). The coordinates of sample locations are
reproducible and can be identified and located in the future with coordinates in three
dimensions related to this control based on the State Plane Coordinates. The survey provides
1-foot contours of the topography and accurately locates the site features.

American Geotech also provided control for use by Hart Crowser and Aqua Survey to conduct
the bathymetric survey of the Delaware River Sediments Area. This control was used to tie
the bathymetric survey into the State Plane Coordinate System so future sediment sample
locations could also be located based on coordinates in three dimensions. American Geotech
assisted with the bathymetric survey in the mudflat area by surveying the accessible areas at

i / low tide. The bathymetric survey provides 1-foot contour intervals.

The survey drawing forms the basis for the engineering design drawings used for this
Preliminary Design; it will also be used as the basis for all future design documents. The
design of the remedial action will be accurately located based on the coordinates of the sample
points that will also be provided as part of the design with Drawings C-38 and C-39, which
are included in Appendix 2 of this Preliminary Design Report. Drawing S-3 in Appendix 2 is
the survey control drawing, which will provide the survey control to the Contractor.

During Intermediate Design, a specification for the site surveying work required during
construction will be developed. The survey specification will identify the method for
determining earthwork quantities based on measurements and the volumes calculated by an
independent licensed surveyor. The survey section will also require that surveys are
performed prior to, during, and after construction and that the excavations are surveyed to
verify that excavation to the required limits is achieved and documented. An outline of the
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construction specifications sections that will be prepared during Intermediate Design is ,
included in Appendix 1.

3.2 Traffic Control

During the Intermediate Design phase, Ogden will review traffic routes to and from site. The
site is located adjacent to a busy side road just off of Route 95. There is limited room for
traffic into and out of the site. Based on a preliminary review and the work done during the
PDI, Cottman Avenue is not a good access point to the site. The traffic and parking on
Cottman Avenue for St. Vincent's and the narrow alley will not provide the appropriate
turning radius for truck traffic. In addition, the traffic load during certain times of the day
will impede traffic into and out of the site and thereby inconvenience the public.

As Union Corporation/U.C.O.-M.B.A. has demolished the majority of the buildings on the
site, a new access road through the Courtyard Area of the site will be a more appropriate
location for site access. The entrance location will limit the interference with the traffic on ,
Cottman Avenue and also provide a safe point of access for the site. The new location is
shown on drawing C-3 in Appendix 2 and is likely to require demolition of some remaining
concrete building foundations. This location will result in less impact on the traffic to and
from the adjacent property, St. Vincent's, which currently operates as a day care center. The
location of the access also was selected to avoid interference with intersection traffic.

During Intermediate Design, this location will be inspected to confirm it is appropriate and
find any major obstructions. The Pennsylvania DOT standards will also be reviewed to ensure
that the design is consistent with DOT standards. Any necessary modifications to the entrance
will be made. Based on the DOT requirement review, it will be determined if the Contractor
will be required to submit to the DOT, or a local agency, a traffic control plan for a temporary
construction entrance. If necessary, the requirements of the plan will be outlined in the
specifications.
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The specifications will include a section for access and haul roads that will detail the
requirements by which the Contractor must abide during construction. The use of a flagman
when truck traffic is entering and exiting the highway will also be evaluated and specified, if
appropriate.

3.3 Erosion and Sediment Control

In accordance with ROD Section VIII.B.2, this section of the report addresses the erosion and
sediment control devices that will be implemented on the upland work areas. . This section
does not address the Delaware River area of the project, which is addressed in Section 3.13 of
the report.

One of the first elements of construction will be the installation of perimeter erosion and
sediment control devices. Perimeter erosion control features may include a stone construction
entrance, silt fence, hay bales, rock check dams, or other erosion control elements. Silt fence
will be required to be installed around the downgradient perimeter of the site, as shown on
Drawing C-l in Appendix 2. Drawings C-19 and C-20 include erosion control details and
have also been included in Appendix 2 but have not been made site specific with this
submittal. The stone construction entrance will be required to be installed immediately inside
of the public roadways. Hay bales and rock check dams will be required at points of
channeled flow and around any inlets or outlets.

The design of site surface features will include more permanent erosion control components,
utilizing turf reinforcement technologies and other Best Management Practices as encouraged
by the PADEP water quality regulations, 25 PA Code Chapter 102, and the local County Soil
Conservation Districts. These practices will include the use of turf reinforcement fabrics in
drainage channels and on any slopes to stabilize and control erosion at the site. All storm-
water calculations and drainage design will be conducted during future design components.
Drawings C-21 and C-22 will also be included with the future design detiverables. Some
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typical manufacturers cut sheets of the products that will be specified during the future design j
are included in Appendix 3, Erosion and Sediment Control Information.

3.4 Clearing and Grubbing

Clearing and grubbing is not considered to be a major component of the design. In general,
the Contractor will be required to clear all areas of the site necessary for construction
activities. All material from clearing operations will be required to be shredded into chips,
and the chips will be required to be dispersed beneath the soil cap.

3.5 Courtyard Area Soil Excavation

In accordance with ROD Section IX.A. 1, the soil sampling program for the Courtyard Area was

conducted during the PDI to further refine the volume estimates and extent of soils exceeding the
10-ppm action level for PCBs established in the ROD that were identified during the RI and FS.
Soil samples were collected around the outside perimeter of the areas of concern to determine , j
the boundaries and limits for future remediation. The results of the sampling effort were
successful, and the boundary and limits for future Remedial Design were determined. The area
is slightly larger than the area identified in the ROD. Information obtained from the PDI has
been used to develop design criteria for excavation, staging, waste disposal, and restoration of
impacted soils in the Courtyard Area.

Two areas of concern were identified in the RDWP for sampling. Drawings C-4 and C-5 in
Appendix 2 show the limits of the soil excavation that will be required to be performed by the
Contractor as part of the remedial action. Based on a USEPA split sample, these limits have
been adjusted further out and a post-excavation sample will be required. The Contractor will be
required to survey the area and lay out the excavation with survey stakes prior to excavation and
to excavate a 2-foot depth within that area. The Contractor will also be required to survey the
area upon completion and obtain the Engineer's acceptance of the survey prior to placement of
backfill in order to confirm that the excavation was completed to the limits established during the

PRELIMINARY DESIGN REPORT
METAL BANK NPL SITE _ . _ . - March 6,2000

3-s A R O O I 2 U 6



Ogden Environmental and Energy Services Co., Inc./
Hart Crowser, Inc.

Preliminary Design investigation. During this inspection, the Engineer will also examine the
side walls of the excavation for any visual evidence of contamination to determine if any
confirmation sampling or additional excavation is necessary. This process will be clearly
indicated in the specifications.

3.6 Soil Stockpile Area Construction

In accordance with the ROD, Section IX.B, soil excavated from the areas of concern will be
stored in accordance with applicable regulations and sampled to determine the appropriate
disposal methods. The volume of soil that is expected to be excavated is approximately
12,000 cubic yards; it would be impractical to utilize roll-off storage containers, as over 900
roll-off containers would be required. Therefore, a temporary storage pad will be designed
for stockpiling of the soil. The storage pad will be constructed of an impervious surface
consisting of concrete and will have a containment curb around the perimeter. Drawing S-4 in
Appendix 2 shows the proposed location of the soil stockpile area and decontamination pad.
Drawings C-13 and C-14 show construction details.

At the end of each day and during periods of rain, soil piles will be required to be covered
with impervious tarps to prevent the infiltration of storm water. The storage pad will also
drain to a collection sump where water will be pumped through a treatment system to treat
water to discharge standards. Initially, the water will be stored in tanks; sampled to confirm

that it is below the discharge standards; and discharged either to the Delaware River, to an
onsite location for dust control, or to the sanitary sewer system. The Contractor will be
required to treat any water to the required discharge standards as part of a performance
specification. Construction water management and treatment will be the Contractor's
responsibility. During the future design, the discharge point and sampling frequency will be
determined. The same treatment system will be used to treat any water from excavations and
any water generated from dewatering sediments or placing sediments within the excavations.
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Drawing C-13 in Appendix 2 shows a proposed soil stockpile area. Drawing C-14 in \
Appendix 2 shows the proposed vehicle decontamination pad for vehicles leaving the stockpile
area. The Contractor will be given the option to alter the size of the soil stockpile area or
propose an alternate stockpile area or method. The stockpile area will contain separate bins
for segregating soil piles. The Contractor will also be required to verify the designed concrete
pad is adequate for the equipment that the Contractor intends to use on the project. Any
alternate design will be subject to the approval of the Engineer and will be required to be at
least as protective of the environment as the proposed design. Some typical manufacturers'
product sheets for the materials that will be used to construct the soil stockpile area and
stockpile covers are included in Appendix 4, Soil Stockpile Area Information.

At the completion of construction, the Contractor will be required to remove and dispose of
the concrete pad and sample beneath the pad to confirm contamination did not penetrate the
pad. Concrete pad disposal will be the Contractor's responsibility. In the event that the

Contractor can demonstrate that the concrete pad does not contain PCB concentrations above
25 ppm, the concrete pad may be broken into manageable pieces and used to backfill V_^

excavations in a controlled manner requiring alternating lifts of soil and concrete.

3.7 Sheet Pile Wall Installation

In accordance with Section IX.C.I of the ROD the installation of a sheet pile wall is required
around the southern portion of the site to control erosion and to assist with the collection of
oil. Based on the findings of the PDI, an alternative to optimize the sheet pile wall around the
areas of primary concern is being proposed as part of this Preliminary Design. Descriptions
of the alternative are provided in Section 4.2 of this report. The proposed location of the sheet
pile wall is presented on Drawing C-26 of Appendix 2.

The specifics regarding the sheet pile wall will be determined during the future design phases.

These specifics will include the final location and extent of the wall, the bottom elevation or
driven depth of the wall, and the top elevation of the wall. Additional details regarding the tie
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backs, anchoring, backfill, and any required erosion protection in front of the wall will also be
determined during the future design phases.

Ogden and Hart Crowser are currently considering both steel and vinyl as the materials for
construction of the sheet pile wall. The advantage of steel is its structural strength and it is the
more probable choice for this application. The advantage of vinyl is its increased life
expectancy. Information regarding both materials is included in Appendix 5, Sheet Pile Wall
Information.

3.8 Underground Storage Tank Closure

In accordance with Section IX.D.I of the ROD, Ogden located and uncovered the UST located in
the Southern Area, as shown on Drawing S-2 in Appendix 2, to design the closure of the UST.
The details of the investigation will be conveyed to the Contractor with the directives of what is
required to be performed to complete the UST closure on Drawing C-2. Additional details,
including tank size, cover material, and materials of construction, will be presented on Drawing
C-23, which will be developed during Intermediate Design. Detailed specifications will be
developed to ensure the tank closure is performed in accordance with applicable regulations,
including 40 CFR Part 280 Subpart G. The tank contents will be required to be disposed of in
accordance with applicable regulations. Tank excavation soil sampling will not be required
because the tank is within the limits of SA4/5, which will be required to be excavated. The tank

closure will be scheduled to take place at the beginning of the soil disposal activities in the
Southern Area Soil Excavation in Area SA-4/5.

3.9 Southern Area Soil Excavation

In accordance with Section IX.A.2 of the ROD, the soil sampling program for the Southern
Area was conducted to further refine the volume estimates and extent of soils exceeding the 25-
ppm action level for PCBs established in the ROD that were identified during the RI/FS. Soil
samples were collected around the outside perimeter of the areas of concern to determine the
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boundaries and limits for future remediation. The results of the sampling effort were successful,
and the boundary and limits for future Remedial Design were determined. The area is slightly
larger than the area identified in the ROD. Information obtained from the pre-design samples
has been used to develop design criteria for excavation, staging, waste disposal, and restoration
of impacted soils in the Southern Area.

Four areas of concern were identified for excavation based on the sampling results of the PDI.
Drawing C-4 in Appendix 2 shows the limits of the soil excavation that will be required to be
performed by the Contractor as part of the remedial action for the areas of concern. The
Contractor will be required to survey the area and lay out the excavation with survey stakes
prior to excavation and to excavate to the contours shown on Drawings C-5, C-6, and C-7 in
Appendix 2 for each area of concern. Drawings C-15 and C-16 in Appendix 2 show excavation
cross sections. The Contractor will also be required to survey the area upon completion and

obtain the Engineer's acceptance of the survey prior to placement of backfill. During this
inspection, the Engineer will also examine the side walls of the excavation for any visual

evidence of contamination to determine if any confirmation sampling or additional excavation is

necessary. This process will be clearly indicated in the specifications.

3.10 Floatable Oil/LNAPL Collection System

In accordance with Section IX.C.2 of the ROD, Ogden conducted a floatable oil/LNAPL
investigation at the site, which included installing piezometers and measuring for oil. The
piezometers were installed along the water side perimeter of the site to determine if floatable
oil/LNAPL is present on the water table at the site along the proposed alignment of the oil
collection system as required by the ROD. The investigation was designed to determine the
existence, extent, and relative apparent thickness of any LNAPL that may remain at the site.

During the PDI, MW-6 was investigated as it had been found to contain oil during previous

investigations. When MW-6 was approached, it was found that there was no lock on the well
and the open well contained a bailer. The well was observed to contain water with no
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evidence of oil or LNAPL. Based on the fact that the lock was missing, Ogden decided that
the information gathered from that well was compromised and did not include the well in the
determination of the limits of LNAPL or as a data point on Table 4-3 of the PDI Report.

During the final floatable oil/LNAPL measurement, the recorded results indicated that three
wells contained measurable floatable oil/LNAPL and three wells contained a presence or sheen
of floatable oil/LNAPL. All of these wells were located in a limited small portion of the site.
Based on the limited amount of oil present at the site, the PRP Group, Ogden, and Hart
Crowser have determined that an alternative to the oil collection system proposed in the ROD
is appropriate. This alternative is presented in Section 4.1 of this report.

3.11 Soil Disposal

In accordance with Section IX.B of the ROD, during excavation, the Contractor will be required
to stockpile separately soils expected to exceed 50 ppm from soils that are possibly above 25 ppm

v , but not above 50 ppm PCBs. Overburden soils, which are expected to be below 25 ppm, will
also be separated. Soil will be stockpiled in approximately 150-cubic-yard piles, and a composite
sample will be collected from each pile by the Contractor for PCB analysis at a USEPA-approved
laboratory. All soil sampling will be performed under the inspection of the Engineer. The result
of the analysis will be used to determine the offsite disposal required for the soil. Soil with total
PCB concentrations below 25 ppm will be used for onsite backfill and for grading fill below the
2-foot soil cap. Soil with total PCB concentrations between 25 ppm and 50 ppm, and that also is
non-hazardous, will be disposed of in a Subtitle D landfill. Soil tested to have PCB
concentrations above 50 ppm will be disposed of in a TSCA-regulated landfill.

The ROD indicates that the soil must be tested for other disposal characteristics to determine if
soil below 50 ppm is required to be disposed of in a Subtitle D Landfill or a Subtitle C RCRA
Hazardous Landfill. During the PDI, Courtyard Area surface soil samples and Southern Area
soil samples were analyzed for fall TCLP and asbestos for disposal characterization purposes.
No constituents were detected in the samples analyzed for TCLP at concentrations exceeding the
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USEPA Regulatory Levels contained in 40 CFR § 261.24. Asbestos was detected at a
concentration of less than 1 percent in three soil samples from the Southern Area: MB-SAB-11-
06, MB-SAB-15-08, and MB-SAB-19-09. None of the seven remaining samples contained
detected concentrations of asbestos.

These results will be made available to the Contractor. Based on these results, it is believed that
the soils below 50 ppm of PCB at the site are not hazardous and will be required to have
additional TCLP or other disposal analysis only to the extent that it is required by the
Contractor's disposal facility.

3.12 Soil Cover Installation

In accordance with Section IX.A.6 of the ROD, the installation of a 12-inch soil cover in the

Courtyard Area and a 24-inch soil cover in the Southern Area is required. The limits of the
soil cover areas are shown on Drawing S-4 in Appendix 2. The areas will be graded in

accordance with appropriate storm-water management practices to allow for drainage from ,

both areas in accordance with PRWM Regulations at 25 PA Code Chapter §§ 288.234. Site

soils will be used for grading purposes to the extent that the grading activities do not

significantly disturb the surface. Excavated material that was found to be below 25 ppm will
also be used for grading purposes. A minimum of imported fill will be utilized for grading

purposes.

As part of the preparatory grading activities, the excavations must be filled with soil to bring
them back to existing grade. Sediments excavated from the Delaware River will be used for
this purpose. The sediments will be placed in the upland excavations in approximate 12-inch

lifts and properly compacted. The broken concrete from the existing stockpile will be installed
to help stabilize and compact the sediments. It may be necessary to perform dewatering of the
sediments by installing a sump in the excavation or allowing them to drain above grade prior

to placement within the excavation. The details of this activity will be developed in the
specifications during the future design phases.
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The preparatory grades to be established once all excavation is complete will be determined
during future design phases. Once the areas are properly graded, a lightweight geotextile will
be placed over the graded material to serve as a marker between the site soils and cover soils.
The geotextile will be used to provide a uniform consistent barrier as opposed to the marking
tape specified in the ROD. The geotextile will also allow for verification of the 2-foot soil
thickness and prevent the mixing of site soils with cover soils. The geotextile will prevent the
migration of fines during flood conditions and will eliminate the potential upward migration of
PCB contamination attached to soil panicles. Therefore, the geotextile will eliminate the need
for a soil monitoring program required by the ROD. This is further discussed in Section 4.0.

The cover soils will be specified and placed in a northwest to southeast direction so that cross
contamination of the clean cover soil does not occur. Cover soil placement will be specified
after sediment excavation and placement is complete. Cover soil will be specified to include
materials meeting the requirements of Pennsylvania Code Title 25, Waste Management

v , Regulations.

The vegetation specifications will require the testing of the cover soil to determine the
adequacy for vegetation. In the event that the cover soil does not contain adequate organic
materials to support vegetation, soil amendments will be specified.

3.13 Delaware River Area Sediment Excavation

In accordance with ROD Section IX.A.3 and AO requirement IH.EAa, the Delaware River
area sediment excavation and backfill design is intended to satisfy the following objectives:

• Remove contaminated sediments exceeding target PCB levels of 1 ppm
• Prohibit contaminant migration caused by resuspension of contaminated sediments

• Minimize time required for construction

• Minimize impacts to the surroundings during construction.
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The sediment excavation design will also contain scheduling and operational specifications that
meet the intent of all local, state, and federal regulatory requirements. Accommodation of
vessel traffic and coordination with other works occurring in the project area will be required.

Ogden and Hart Crowser propose to implement three alternatives for the remediation of the
sediments in the Delaware River. Those alternatives, and their rationale, are discussed in

Sections 4.3 through 4.5 of the report. The following sections are written based on the
USEPA's February 7, 2000 indication that those alternatives will be approved following
preparation of an Explanation of Significant Difference (ESD) by the USEPA.

3.13.1 Sediment Excavation Limits

Delaware River Area sediment sampling was undertaken during the PDI to supplement

existing data and to further delineate the horizontal and vertical extent of PCB concentrations
in the sediments exceeding the l-ppm action level. The most recent results indicate the

distribution of PCB-contaminated sediment remains similar to the distribution seen in the

earlier data. In general, levels of contamination are higher near the southwest and southeast
corners of the site and decrease away from those areas.

Figure 1 presents an initial interpretation of the areas to be remediated based on an
interpretation of the PDI data supplemented by the RI data. Excavation limits are presented on

Figure 2 and Sheets C-27 and C-28. The limits of dredging slightly exceed the limits of the
area to be remediated for ease of construction and to accommodate reasonable standards of
dredging control.

The area! extent of sediments with PCB levels generally above 1 ppm is based on the PDI data
and supplemented by the earlier data collected during the RI. Based on this initial evaluation,
all PDI sample points with PCB levels above I ppm are included within the areas to be
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remediated. PDI sample points with PCB levels below 1 ppm are included within the areas to

be remediated where the general distribution of RI data indicate a pattern of values above
1 ppm. Where resampling during the PDI or the general distribution of PDI data indicates
current levels are below 1 ppm, some points with RI data above 1 ppm have been excluded
from the area to be remediated.

Sample points from the RI with values above 1 ppm that are not included in the areas to be
excavated are MF3, MF11, MF137, S5, and S9. MF3 and MF11 were resampled during the
PDI, and PCBs were not detected. These current results, in association with earlier
duplicate/resampling results below 1 ppm, are the rationale for placing them outside of the
excavation area.

Sample location RD28 was located adjacent to MF137 and had no detectable levels of PCBs.
Other RD sample points in the vicinity of MF137 also had no detected PCBs. RI data
surrounding MF137 (MF136, S12, and S13) were all below I ppm and the exceedence at
MF137 was based on field test kit results. Based on the newest data and general trends in all
data for the area, the sediment remediation boundary has been placed inshore of MF137.

PDI data collected surrounding S5 (RD3, RD4, RD7A, RD9, RD8, and RD6) are consistently
below 1 ppm with over half of the samples having no detected PCBs. Based on these new
data, the area has been placed outside of the sediment remediation zone. PDI data collected
surrounding S9 (RD9, RD10, RD12) all show no detectable levels of PCBs, and this area has
also been placed outside of the zone of sediment removal.

Depth of dredging is also presented in Figure 1 and is based on the PDI data supplemented by
the RI data. In general, the depth of remediation for most of the area adjacent to the
southwest corner of the site is 2 feet. The PDI data indicate one zone where excavation will
need to extend to 4 feet, and this is supported by the RI data. Data collected during the RI in
the riprap zone along the southwest corner indicate some areas with contamination above
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1 ppm, but well below 25 ppm to depths below 2 feet. These areas will be contained behind

the sheet pile wall being placed at the toe of the slope.

Dredging depths to 4 feet in the areas of remediation off of the southeast corner and upriver

are more common. The PDI and RI data both support the patterns presented on Figure 1.

The depths of dredging on Sheets C-27 and C-28 exceed the limits presented on Figure 1 for
the reasons discussed below.

3.13.2 Sediment Excavation

Sediment excavation will be performed using a closed clamshell bucket, backhoe, or other
acceptable low-impact, environmentally sound excavation equipment. The primary purpose

for this restriction is to minimize the amount of sediment suspension during operations.
Although elutriate testing during the PDI showed no PCBs in the elutriate water and only

minimal (ppb) levels associated with the elutriate sediment, low-impact techniques will further

lower the potential for contaminant migration during dredging. Dredging using low-impact

environmental techniques is a well-established practice, and numerous contractors are qualified
to perform the work. Sample contractor references pertaining to environmental dredging of

contaminated sediments are included in Appendix 6.

Upland equipment utilized onsite will be subject to load restrictions in the vicinity of the

shoreline sheet pile wall that will be constructed. These restrictions will be specified as part of
the contract documents. Considering these restrictions, the Contractor will be responsible for

determining the applicability of various land-based and water-based construction methods.
The Contractor will be free to construct temporary load-bearing improvements to the wall,

provided they meet the approval of the Owner. The Contractor will be responsible for any

placement of loads in excess of the maximum specified limits.
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The sediment excavation designs are presented on Sheets C-27, C-28, and C-29 of the
construction documents. The design meets the minimum excavation requirements depicted in
Figure 1. Note that the excavation area is defined by straight lines rather than the curvilinear
areas illustrated in Figure 1. These straight-line areas totally encompass the curvilinear areas;
therefore, all minimum excavation requirements are met. Figure 2 illustrates the relationship
of the two plans. The specification of straight-line dredge areas is standard practice in marine
engineering. It is intended to ease project construction and recognizes reasonable standards of
dredging control. The negative aspect of this approach is that it results in greater volumes of
dredged sediments and backfill materials than are actually required to meet cleanup criteria.
The design presented herein minimizes the additional volume.

3.13.3 Backfilling of Sediment Excavation

In accordance with Section IX.A.6 of the ROD, all areas of sediment excavation will be
backfilled with clean material. The backfill will consist of clean material that is slightly
coarser than the site's existing surface sediments. Consequently, the likelihood of erosion of
this material will be reduced and benthic habitats will not be significantly altered. It is likely
that locally dominant benthic habitat conditions will be established soon after construction due
to the content of suspended sediments in the water column and shallow water sediment
transport conditions. Exact specifications for the backfill sediments will be determined in

subsequent design efforts. The Contractor will be required to submit representative samples
and laboratory testing results for approval by the Engineer of its proposed backfill prior to
construction. The Contractor will be required, at its own expense, to remove any sediment
delivered to the project area that is not consistent with the representative samples.

Prior to backfilling, excavation areas will be surveyed to confirm that the excavation has
extended to at least the boundaries defined by the Excavation Area Control presented on
Sheets C-27 and C-28 and to at least to the depths presented. Placement of backfill material
will be performed using a clamshell bucket, backhoe, or other acceptable excavation
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equipment that can perform the work in a low-impact, environmentally sound manner. Rate

and techniques of placement will be restricted in the specifications to minimize the
resuspension of bottom sediments during placement. Turbidity control will remain in effect

during backfill placement. The backfilled areas will be surveyed to confirm placement to the
required lines and grade.

3.13.4 Upland Placement of Dredged Material

In accordance with Section IX.A.6 of the ROD, dredged material will be placed at upland

location(s) on the Southern Area of the site. The primary placement location will be Area SA

4/5 following removal of the upland contaminated materials. Data collected during the PDI

indicate that all sediments to be excavated have PCB levels well below the 25-ppm criteria, are
not hazardous, and do not contain asbestos. The water collection and water treatment system

used for groundwater control during the upland excavation will also be used to manage water
associated with the excavated sediments. Elutriate test data from the PDI will be provided so
the Contractor can incorporate that information into the development of the water treatment

system to be used. Treated water will be returned to the Delaware River, within the confines

of the turbidity curtains or as otherwise determined during later design phases. The water

outfall will be diffused using a plate or other diffusing device.

The Contractor will be responsible for determining appropriate methods for the transport of

dredged material from the excavation site to the disposal site and placement of the material
primarily in area SA4/5. As noted previously, there will be upland load restrictions in the

vicinity of the shoreline retaining wall. These restrictions will be specified as part of the

contract documents.
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3.13.5 Turbidity Control

Control of turbidity during excavation operations will be accomplished with a turbidity curtain
system. This alternative was deemed superior to structural solutions such as sheet pile walls
and cofferdams. Advantages of the turbidity curtain system include its relative ease of
construction, ability for adjustment, limited disturbance of bottom sediments during installation
and removal, and savings in time and cost. It is recognized that the effectiveness of turbidity
curtains is limited by environmental conditions such as currents and tidal range; however, the
conditions in the project area are sufficiently mild to allow a properly engineered system to
perform adequately. The need to impose operational restrictions will be evaluated during
future design. Appendix 7 provides product literature from turbidity curtain vendors that
illustrates the applicability of their products.

Drawings in Appendix 2 of the construction documents illustrate preliminary turbidity curtain
design concepts. Conditions may require that an outer curtain and inner curtain be deployed
during all excavation and backfill operations to the extent that a single curtain is not sufficient.

This determination will be made as part of the detailed design. Other concepts illustrated in

the Appendix 2 drawings, such as the deflection wall and the anchoring alternatives, are still
being evaluated. During detailed design, the need to incorporate these features will be
determined. If the use of alternatives is necessary, the best alternative for installing them will
be selected.

Outer Curtain. The outer curtain would be constructed of a high strength material similar to
the American Marine, Inc. RUFFWATER* curtain. This is a heavy-duty product designed to

withstand wind, waves, and current. Its configuration is designed to avoid 90-degree angles to
the current. This configuration minimizes anchoring requirements and optimizes curtain
effectiveness. Actual anchoring requirements have yet to be determined. A more porous
material that is permeable to water but impermeable to sediment will also be evaluated.
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Additional hydrodynamic data may be required to finalize the turbidity curtain's configuration

and anchoring requirements. The proposed data collection effort would result in the
measurement of current and water level data over a one-month period, including spring tides.

Options for the curtain's configuration include the construction of a structural deflecting wall.

This wall would most likely be located at the down drift end of the study area and would

deflect flood currents from the south. An example configuration of this option is illustrated in
Figure 3. Anchoring options for the turbidity curtain range from standard seabed anchors to

driven piles. The mudflat area wil! require special consideration, as it is primarily dry at low
tide.

The outer curtain will require navigation markings in accordance with Coast Guard

regulations. Markings will be specified and will be the responsibility of the Contractor.

Inner Curtains. The inner curtains would be constructed of a medium-strength material

similar to the American Marine, Inc. FASTWATER® curtain. This product is a medium-duty

curtain designed to withstand mild wind, waves, and current. Inner curtains will be deployed
around the limits of each of the dredging areas during dredge and fill activities. They must be

adjustable to allow transport of scows or other equipment in and out of the work areas.
However, all excavation and fill operations must cease at least 6 hours prior to such curtain

openings. An inner silt curtain must also enclose all offloading operations undertaken to
transport material to the upland. The anchoring systems for the inner curtains have yet to be
designed. It is likely that the relatively quiescent conditions within the outer curtain will

permit standard anchoring.

Operational Restrictions. It is recognized that the effectiveness of turbidity curtains
decreases with increases in water currents. Consequently, dredge and fill operations may be
prohibited during extreme portions of the tidal current cycle and during flood periods.

Preliminary analysis indicates that the current threshold will be in the range of 1.5 fps to 2.0
fps. The proposed hydrodynamic data collection effort may be needed to better define this

criteria. It is anticipated that a specific threshold will be specified; however, this value may be
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modified during the course of the work if the performance monitoring of turbidity levels
indicates it is necessary

The Contractor will be responsible for the installation, adjustment, maintenance, and repair of
alt turbidity control equipment. Exceptional meteorological conditions (i.e., floods,
hurricanes) may require the temporary suspension of work during construction.

3.14 Fence Installation

The existing fence is in poor condition and does not surround the entire site. In accordance
with Section IX.E.I of the ROD, a new 6-foot-high galvanized steel fence will be installed
around the entire property. Drawings C-17 and C-18 in Appendix 2 provide the location and
details of the chain-link fence. The Contractor will be required to install the chain-link fence
around the land-bound portions of the site at the beginning of construction. The waterfront
portion of the chain-link fence will be required to be installed at the completion of construction
so as to prevent damage of this area during construction activities and to allow the fencing to

be installed after the final grading and cover soil installation has been completed. The fence
post will be designed so as not to penetrate the cover soil thickness.

The existing gates will be replaced with similar gates. In addition, one gate will be specified
to be added at the main construction entrance along Milnor Street for truck traffic.

The other element of institutional controls includes deed restrictions, which are required to be
placed on the property. Deed restrictions are the responsibility of the Property Owner and are
not addressed as part of this Remedial Design.

3.15 Signs

In accordance with Section IX.E.2 of the ROD, signs will be posted along the property
boundary, including the river side, on the chain-link fence and will provide a warning
regarding PCBs. The exact wording of the signs will be coordinated with the USEPA,
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PADEP, and the Fish and Boat Commission. The signs will be mounted to the chain-link

fence. Specific wording and requirements for spacing of the signs will be specified in the
chain-link fence section of the specifications.

3.16 Groundwater Monitoring Program

Section IX.G. 1 of the ROD requires a monitoring program for site groundwater to evaluate the
effectiveness of the remedy in reducing concentration of PCBs and other contaminants in
groundwater. As the design progresses, Ogden and Hart Crowser will develop the details for

the monitoring program, which will include the exact locations, the frequency and duration of
sampling, and the analytical parameters and methods to be used. Ogden's intention is to

develop the details of the monitoring program that the Contractor must implement. The
monitoring program will begin as a pre-construction activity to establish the baseline
concentrations of the contaminants of concern. At a minimum, MW-6 and MW-7 locations

will be sampled quarterly and analyzed for PCBs, pesticides, metals, SVOCs, and VOC, as
specified in the ROD. The program will be evaluated after 3 years to determine if changes are

appropriate.

3.17 Delaware River Monitoring Program

Section IX.G.2 of the ROD requires a monitoring program for the Delaware River to evaluate

conditions of aquatic species in the Delaware River at the site before, during, and after the

remedy has been implemented. This program will include chemical and biological monitoring
and will be evaluated after 5 years to determine if changes are appropriate. The monitoring
program will be established based on the limits of excavation when they are finalized. The
method of excavation and the silt/turbidity controls selected will also be considered when

developing the monitoring program.

As the design progresses, Ogden and Hart Crowser will develop the details of the monitoring

program that the Contractor must implement. The monitoring program will be one of the first

pre-construction activities that the Contractor is required to implement in order to obtain the
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information that is required prior to construction. The schedule will accommodate this
approach because the Delaware River sediment excavation is one of the final elements of
construction.

During the future design phases, the details of the chemical and biological monitoring program
will be developed and written into the construction specification. These details will include
the number and location of sample events, procedures and analytical methods to be utilized,
and other site-specific elements of the monitoring program. The goal is to select techniques
and sample locations to verify the success of the remedial action at the site that will not be
heavily influenced by other activities within the vicinity (e.g., sediment deposition from other
sources within the watershed). Of particular significance will be the determination of
background conditions and selection of appropriate reference locations that must have similar
hydrological conditions, similar inputs from the surrounding watershed, and be in a similarly
developed portion of the estuary. Input provided by the USEPA and other resource agencies
with the review of the design deliverables will also be incorporated into the design.

3.18 Baxter Water Treatment Plant Intake Sampling

Section IX.G.3 of the ROD requires the continued sampling of the Baxter Water Intake prior
to performing any construction activities, during construction, and for one year following
completion of construction of the remedial activities. The ROD required action to be taken if
drinking water from the influent exceeds the Safe Drinking Water Act Maximum Contaminant
Level for PCBs (confirmatory sample taken immediately and notification of the officials at the
Baxter facility) will also become a requirement of the remedial action contract. Ogden will
continue the quarterly sampling to ensure that PCBs are not present in the Baxter Water Intake
during the Remedial Design Phase. The results of the quarterly sampling events will be
provided with the monthly progress reports.
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4.0 ROD REMEDY AND ALTERNATIVES

The PRP Group and Ogden and Hart Crowser have developed alternatives incorporating

different and better technologies, different site conditions discovered during the PDI, and

different or more innovative approaches to construction to implement the remedial action.

Ogden and Hart Crowser have discussed many alternatives with the USEPA at meetings in

October 1998, July 1999, November 1999, and January 2000. As the project progressed, the

list of alternatives that will be pursued was refined and narrowed based on PDI findings, input

from the USEPA, and additional research.

As discussed with the USEPA on January 28, 2000, the PRP Group and Ogden and Hart

Crowser have reviewed the ROD remedy and the data obtained during the PDI to ensure the
ROD remedy is appropriate for the site, based on the current conditions at the site. This

review was also intended to identify areas where the ROD remedy could be adjusted to

accommodate the current site conditions and to provide for a more expedient and effective

solution, while continuing to meet the objectives and goals of the ROD. This section of the

report includes a discussion of these alternatives or adjustments for approval by the USEPA.

A table of the alternatives that were considered is included as Table 1. Ogden used the

USEPA Document EPA/540/G-90-007, "Guidance on Remedial Actions for Superfund Sites

with PCB Contamination" (EPA, 1990), in the process of evaluating the alternatives listed in
Table 1. In addition, a minor modification with regard to the future monitoring program has

been added to this list. The following alternatives were selected from this table to be retained

for submission to and approval by the USEPA as requested in the USEPA letter dated
February 16, 2000.

• Excavation instead of oil collection system.

• Optimization of the sheet pile wall.

• Excavation of sediments based on 1-ppm action level.

• Elimination of the need for dewatering.
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• Containment of suspended solids with a turbidity curtain.
• Elimination of soil monitoring program.

The USEPA letter dated February 16, 2000 indicated that Alternatives 2 through 5 will be

approved with an Explanation of Significant Difference. With respect to the first alternative,
the intent of this presentation is to provide the USEPA with information necessary to evaluate

the alternative as part of the focused feasibility study that the USEPA has indicated will be
performed.

This section of the report was prepared using USEPA Document 540-R-98-03I, "A Guide to
Preparing Superfund Proposed Plans, Records of Decision, and other Remedy Selection

Decision Documents" (EPA, 1999), as a guide. Specifically, the individual alternative
sections were intended to follow the format of Highlight 7-2 of the guidance document. The
intent of this presentation was to provide the USEPA, which is the lead agency, as well as the
support agencies with the information necessary to develop the Explanation of Significant
Difference required to implement the alternatives to the ROD executed on December 31, 1997
for the Metal Bank Superfund site in Philadelphia, Pennsylvania. These alternatives, which

are discussed in this section, can be implemented in accordance with CERCLA Section 1 17(c.)
and NCP Section 300.435 (c.)(2)(l). An electronic copy of this section can be made available
to the USEPA.

These alternatives will provide for the most cost- and time-effective ROD remedy with the

least disturbance of the environment, while meeting the goals and objectives of the ROD and
providing a more permanent solution that requires the minimum amount of operation and
maintenance.

4.1 Excavation Instead of Oil Collection System

The Metal Bank site has been determined by the USEPA to be a source of LNAPL entering
the Delaware River and contaminating the waters of the State. The LNAPL/oil collection
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system is intended to remove LNAPL that is allegedly entering the Delaware River over time

through seeps along the shoreline. It is only appropriate to design the LNAPL collection

system based on and addressing the area and extent of LNAPL currently present at the site.

4.1.1 Selected ROD Remedy

Section IX.C of the ROD states that "Prior to excavation of soil from the Southern Portion of

the property an oil collection system consisting of interceptor trenches, oil water separators,

and sump pumps, or similar collection devices shall be installed to collect oil floating on the

shallow groundwater at the site to prevent PCBs in oil from getting into the Delaware River."

The ROD also discusses the installation of a sheet pile wall associated with the oil collection
system, which is discussed in Section 4.2 of this report, and discusses the disposal of any

collected oil or water in accordance with appropriate regulations.

4.1.2 Basis for Remedy Explanation of Significant Difference

The ROD assumed that there may be a significant and collectible volume of LNAPL present at

the site and that it was continuing to be an ongoing source of contamination in the Delaware

River. The PDI identified LNAPL in the Southern Area of the site in six of the 12

piezometers installed. After the piezometers were developed, it was further determined that

the LNAPL was present, but not in a measurable or recoverable thickness, in three of these six

wells. Of the three remaining wells, only one was found to have more than an inch of

LNAPL. Figure 4 shows the limits of LNAPL identified during the PDI. Therefore, the

extent of LNAPL is less than assumed in the ROD. In addition, the subsurface material at the

site was found to be heterogeneous and contained a great deal of debris, which would make an

oil collection system for this limited amount of LNAPL impractical to operate.
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The sampling during the PDI has determined the limits of soil containing concentrations of
PCBs in excess of 25 ppm in the Southern Area. Excavation limits of the soil with
concentrations above 25 ppm in Area SA4/5 have been determined to be greater than the area
identified in the ROD. This area also includes five of the six piezometers that contained

LNAPL during the PDI. Excavation of the soil containing greater than 25 ppm will also
require excavation 1 to 3 feet into the groundwater table within the area that contains LNAPL.

4.1.3 Description of Significant Difference to ROD Remedy

Ogden and Hart Crowser believe that the excavation of the SA4/5 area will eliminate almost
all LNAPL found at the site during the PDI. The one remaining piezometer (BP-9) is outside

the SA4/5 excavation area and was found to contain a presence of LNAPL, but not a
measurable thickness. During this excavation, the Contractor will be required to remove any

LNAPL found to be present on the groundwater table with booms or pumps based on the

quantity that is encountered.

To ensure the LNAPL has been removed, the excavation side walls will be inspected when

they are open, and any side wall exhibiting a measurable thickness of LNAPL will be

excavated. The above procedures, when implemented, will effectively eliminate the presence
of LNAPL from the site. Therefore, the goal of the LNAPL collection system will be achieved

during the implementation of the soil excavation portion of the Remedial Design and will
entirely eliminate the need for an LNAPL collection system. Figure 5 shows an overlay of the
excavation limits and LNAPL presence. Drawing C-7 of Appendix 2 shows the limits of soil
excavation and potential additional limits for the LNAPL excavation.

Ogden and Hart Crowser believe that the installation of an LNAPL collection system would be
impractical based on this information and the findings of the PDI. Although LNAPL exists at
the site, it is limited in extent and thickness, and recovery in heterogeneous soils may not be
feasible. With the exception of one piezometer, the LNAPL identified in the piezometers
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during the PDI is within the limits of the area that must be excavated to remove soils above 25

ppm in SA4/5. Excavation will eliminate the contaminated soils that potentially represent a
source of LNAPL, in addition to the LNAPL that is currently known to be present.

Ogden and Hart Crowser propose to prepare the design to require, as pan of the construction

process and at the completion of soil excavation, inspection for and removal or excavation of

any LNAPL found during excavation in the SA-4/5 area. This alternative may also result in a
moderate cost savings, depending on the amount of excavation required.

4.2 Optimization of Sheet Pile Wall

The Metal Bank site has been determined by the USEPA to be a source of LNAPL entering
the Delaware River and contaminating the waters of the State. Based on the ROD, the sheet

pile wall is intended to serve two purposes: one is to assist with the collection of LNAPL, and

the second is to prevent erosion from the site. The sheet pile wall system should be designed
based on the extent of LNAPL and should address the area of LNAPL contamination.

4.2.1 Selected ROD Remedy

Section IX.C of the ROD states, "Prior to excavation of soil from the Southern Portion of the

property, a sheet pile wall shall be installed around the southern and western perimeter of the

property adjacent to the Delaware River to prevent erosion of fill materials into the river and

facilitate installation of the oil collection system."

Section IX.B.5 of the ROD states, "Oversized materials such as boulders in the Riprap Area

and debris from the Southern Portion shall be decontaminated, using steam cleaning or other

equivalent method, in order to reduce PCB concentration on its surfaces." The ROD also

discusses the disposal of any collected oil or water in accordance with appropriate regulations.
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4.2.2 Basis for Remedy Explanation of Significant Difference

As discussed earlier, the LNAPL identified at the site during the PDI is limited in thickness
and areal extent. The required excavation will remove the LNAPL identified. The sheet pile
wall should be limited to the length of the shoreline in the southern corner of the site where
LNAPL was detected in piezometers, and where soil contamination exceeded 25 ppm, to
further ensure the elimination of any release of PCBs into the Delaware River. The limits are
shown on Drawings C-26 and C-27 in Appendix 2. Also, the sheet pile wall should be placed
at the toe of the riprap for at least two reasons: it would be impractical to install a wall

through the debris and irregular site soils in this area, and the wall can contain any residual
contamination currently existing on the riprap.

Erosion at the site presently appears to be limited due to the large concrete blocks used to
fortify the outward slope of the site. These large concrete blocks appear to be from previous
building demolitions and some are more than 5 feet in diameter. Limiting the sheet pile wall
to the areas where LNAPL was identified and incorporating the limited sheet pile wall and the

contaminated soil excavation into the storm-water management design will prevent erosion

from the site. The cleaning of contaminated riprap would be difficult based on concrete
adsorption of PCB contamination and would also be difficult to implement based on the large,
irregular, and unmanageable pieces of concrete fortifying the slopes of the site, particularly
along the Delaware River.

4.2.3 Description of Significant Difference to ROD Remedy

The wall described will prevent erosion from the site and, if installed at the toe of the slope,
will contain any potentially contaminated riprap and decrease some of the sediment excavation.
The riprap has also stabilized over time, and disturbance would impact and reduce this
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stability. The location shown on Drawing C-28 is the most likely area where any residual

contamination expected to be below 25 ppm would remain and where erosion could potentially
cause a release of PCBs to the Delaware River.

Ogden and Hart Crowser propose to design the sheet pile wall to be limited to the area where

LNAPL and the most extensive soil contamination were found during the PDI. The sheet pile

wall will also be designed to rest at the toe of the slope to contain any residual contamination

that might exist in the riprap along the shoreline of the site. This alternative will result in a

significant cost savings.

4.3 Remediation of Sediments Based on 1-ppm Action Level

The ROD and the AO are inconsistent with regard to the excavation of sediments. The ROD

requires excavation of all areas within 100 feet of the site to a depth of 4 feet. The AO

requires excavation of sediments greater than 1 ppm. The USEPA and the design team

recognized the need to develop an ESD to resolve this conflict early in the design phase.

Sediment data collection during the PDI was designed, in part, to help resolve this

inconsistency.

4.3.1 Selected ROD Remedy

Section IX.A.3 of the ROD states, "Sediments within 100 feet of the Metal Bank property and

within four feet of the surface of the river bed shall be excavated. Sediments beyond 100 feet

of the Metal Bank property which have PCB concentrations exceeding 1 ppm shall be

excavated if EPA determines during remedial design that such removal would be appropriate

and feasible," Implementation of the ROD remedy will result in the excavation of many

locations that testing has shown do not contain PCBs above the action level and for which

excavation is unnecessary.
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4.3.2 Basis for Remedy Explanation of Significant Difference

Data collected during the RI demonstrated that PCB contamination is greatest nearest the
property and decreases into the river and mudflats. Much of the sediment with PCB levels

above 1 ppm is within 100 feet of the property. The data also show that contamination
extends to 4 feet below the river bed in some areas. Consequently, excavating to 4 feet would
allow for the removal of those areas. Those same data also show there are significant areas
within 100 feet of the site with PCB levels below 1 ppm or not detected as well as areas where
contamination above 1 ppm does not extend below 2 feet. Defining the zone of remediation
based on geometry will remove significant portions of the sediment with PCB levels above the
recommended cleanup level of 1 ppm; however, it will also remove significant quantities of

sediment that are well below the 1-ppm criteria. Leaving sediment with PCB concentrations
above 1 ppm more than 100 feet from the site may leave in the river significant quantities of
sediment above the recommended cleanup level.

The AO, Section III.E.4.a, states that "... sediment with PCB concentrations greater than
1 ppm shall be excavated." Based on the RI data, this specific direction will result in a
remedy significantly different from that specified in the ROD.

Sediment data were collected during the PDI to further delineate the areas with PCB levels
above the cleanup level. These new data show a distribution of sediments above the
recommended cleanup level similar to the distribution seen in the RI data. Implementing the
sediment remediation based on the AO criteria will result in the removal of more sediments
that exceed the recommended PCB cleanup levels, while leaving those below the cleanup level
undisturbed.
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4.3.3 Description of Significant Difference to ROD Remedy

The proposed modification will be to design the sediment excavation to include those areas

where PCB levels have been determined to be above the I ppm cleanup criteria. Areas with

levels below the cleanup criteria will not be excavated. This modification will result in the
removal of more contaminated sediments.

The area in front of the storm sewer and an area to the southeast of the site in the Delaware

River do not exhibit contamination above 1 ppm and need not be excavated. The area in front

of the storm sewer was found to contain very little, if any, sediment. Due to the cobbles,
riprap, and rock that composed the surface in this area, samples could not be collected more

than 6 inches below the surface. The area along the Delaware River in front of the site also
was found not to have contamination above 1 ppm.

Sampling during the PDI also found that, in some areas, contamination above 1 ppm existed

more than 100 feet from the site. Adding these areas to the excavation area is more

appropriate than the excavation identified in the ROD. The flexible barriers for control of

sediment proposed in the following two technology alternatives can be designed around the
shape of the required areas of excavation. Section 3.13 provides a more detailed discussion of

the specific areas proposed for excavation. This alternative will result in a moderate cost

savings.

4.4 Elimination of Need for Dewatering

The ROD was developed when much of the experience with contaminated sediment

remediation was limited to highly contaminated sediments that were excavated from behind a

cofferdam after the excavation area had been dewatered. Geotechnical data in the Delaware

River at the site had not been collected when the ROD was developed and no elutriate data

were available. The feasibility of constructing a cofferdam had not been evaluated at the time

of the ROD. The need for dewatering and treatment also had not been fully evaluated.
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Techniques for sediment remediation have progressed since the ROD was developed, and site-

specific data are available to better evaluate the feasibility and appropriateness of requiring
dewatering.

4.4.1 Selected ROD Remedy

Section IX.A.4 of the ROD states, "Prior to excavation of soil or sediment, temporary
cofferdams shall be installed at the outer edge of the sediment excavation boundary to dewater
the sediment area so excavation can be accomplished."

4.4.2 Basis for Remedy Explanation of Significant Difference

Geotechnical data acquired in the Delaware River during the PDI show that the temporary

cofferdams envisioned in the ROD cannot be installed. Because of the relatively thick layer of

poorly consolidated silts and clays overlying thin sands and gravels as well as shallow bedrock

elevations, pile embedment depths will be significantly limited. The structures as envisioned

in the ROD will not be stable. Significantly more massive structures are required and

construction of these large civil works will have a significantly greater negative impact on the

river.

In order to install a cofferdam that would allow dewatering of the area behind, a cellular
cofferdam would be required. The cellular cofferdam required would be a massive cellular
structure with interlocking steel sheets forming individual cells approximately 30 to 50 feet in
width. The individual cells would then be filled with fill material to create a gravity-anchored
structure to withstand the potential water pressure during flood stages. Installation of this large
structure would take 6 to 12 months and is inappropriate for the limited volume of required
sediment excavation, which can be performed in 6 to 12 weeks.
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Dewatering of the excavation and treatment of the large volume of water to NPDES standards

would require a massive treatment system. Recently acquired geotechnical data indicate that

the recharge of water into the area behind a cofferdam would require a massive and

unnecessary dewatering effort. These efforts would be significantly greater than envisioned in

the ROD and will have a greater negative impact on the river and surrounding area. The

construction of the cellular cofferdam will effectively eliminate the aquatic environment behind

the cofferdam during the significantly longer construction process and have a much more

significant impact on the environment in the Delaware River at the site.

Elutriate data collected during the PDI show no PCBs in the elutriate water and minimal PCBs

in the elutriate sediment. These data, which were not available when the ROD was developed,

indicate excavation through the water column will not have a significant adverse impact on the
surrounding environment. Contaminated sediment excavation is now routinely and more
effectively achieved without dewatering. Excavation with a closed clamshell bucket or other

low-impact excavation equipment positioned on the site or a barge will minimize the turbidity

and any potential offsite migration of PCB-contaminated sediment.

4.4.3 Description of Significant Difference to ROD Remedy

The proposed ESD will allow the excavation of the sediments without dewatering the area of

excavation. Low-impact excavation procedures used successfully for other sediment

remediations will be specified. Information regarding the proposed alternate method of

excavation is included in Appendix 6, Dredging Equipment Information. This modification

will allow for quicker implementation of the remedy with less construction impact to the

Delaware River. It will also make removal of contaminated sediments that have been

identified in the areas farthest from the site more feasible. Ogden and Hart Crowser propose

to design the excavation of the sediments without dewatering the excavation. Information
regarding the proposed alternate method of excavation is included in Appendix 6, Dredging
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Equipment Information. This alternative, combined with the next alternative, is expected to
result in a several million dollar cost savings.

4.5 Containment of Suspended Solids with Turbidity Curtain

As discussed in the preceding section, the cofferdam was included in the ROD to allow the
excavation of sediments with dewatering and to prevent the migration of contamination into
the Delaware River during the excavation and backfilling. This goal may be achieved using
other control technologies such as turbidity curtains with environmental dredging techniques
without the cofferdam. A turbidity curtain is a much less disruptive technology that can easily
be designed and shaped around the irregular areas requiring excavation. This technique has
been successfully used at recent sediment remediations. At the time of the ROD development,
successful examples of the use of this technique were not as numerous and had not been
highlighted in the remedial literature.

4.5.1 Selected ROD Remedy

Although the ROD does not specifically address a procedure to prevent the migration of

contaminants into the Delaware River during sediment excavation. Section IX. A.4 of the ROD
implies the cofferdam will achieve this objective. Other remedy sections of the ROD address
the handling of sediments and soils in the upland areas following excavation.

4.5.2 Basis for Remedy Explanation of Significant Difference

Installation in the depth of water required to remove 1 ppm could not be achieved with the
sheet pile cofferdam anticipated in the ROD. Geotechnical data collected during the PDI, as
discussed in the preceding section, confirm this. The cofferdam in the ROD is not necessary
for turbidity control during sediment excavation. Properly engineered and installed turbidity
curtains will protect the environment from the release or migration of PCB contamination.
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Section 3.13.5 discusses potential approaches in greater detail. When used in conjunction with

the low-impact excavation techniques proposed, turbidity curtains will be redundantly

protective of the river environment.

Elutriate testing during the PDI showed that any PCB contamination associated with suspended

sediment will be minimal. The redundant procedures proposed to contain this minimally

contaminated sediment will be more protective of the river environment than installation of a

sheet pile wall and will have less of an adverse impact.

As discussed in Section 4.3, areas more than 100 feet from the site with PCB levels above 1 ppm

are proposed to be included within the zone of excavation. These areas can be included if

turbidity curtains are used. It may not be feasible to include all of these areas if a fixed
cofferdam must be installed. As discussed above, embedment depths are limited and may be

insufficient in deeper water even if the excavation area is not dewatered.

4.5.3 Description of Significant Difference to ROD Remedy

A turbidity curtain that can be shaped around the limits requiring excavation will be installed

to further control the potential for contaminant migration away from the excavation area. The

turbidity curtain will be engineered for this Delaware River application. The design will

account for the fluctuations in water level, changes in the river currents due to the tide, and

changes in river currents due to extreme events. Boat- and wind-generated waves will be

evaluated. Other factors such as overflows of the combined sewer, recreational boating in the

vicinity of the site, debris or ice in the water, and construction egress will be considered in the
design of the turbidity curtain system. Information regarding two turbidity curtain

manufacturers that are currently being considered is included in Appendix 7, Turbidity Curtain

Information.
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This ESD will allow for a faster implementation of the sediment remediation with less
construction impact to the Delaware River. Because it will be more feasible to remediate
those areas farther from the property, more contaminated sediments will be excavated if this
modification is approved.

Ogden and Hart Crowser propose to research and design a turbidity curtain that can be shaped
around the limits requiring excavation. The turbidity curtain will be designed for the Delaware
River application and will account for the fluctuations in water level and the changes in the
river currents due to the tide. Historical tide and current will be accounted for in the design.

4.6 Elimination of Soil Monitoring Program

Groundwater at the Metal Bank site has been determined by the USEPA to contain
contaminants that have the potential to migrate to surface soils during flooding events. The
ROD calls for monitoring the clean soil cover placed over the site after subsurface soil
excavation for evidence of any such upward migration of contaminants. Such monitoring may
be eliminated if a geotextile membrane is installed beneath the soil cover. Ogden and Hart
Crowser have not discussed this proposed alternative with EPA previously.

4.6.1 Selected ROD Remedy

Section IX.G.I of the ROD states that "a soil monitoring program shall be developed during
the Remedial Design to monitor the soil cover for evidence of the upward migration of
contaminants in the groundwater cause[d] by flooding conditions that may raise the water
table."

4.6.2 Basis for Remedy Explanation of Significant Difference

As discussed earlier, after the areas in the Southern Portion of the site that will have been
excavated are properly graded, a lightweight geotextile will be placed over the graded material
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to serve as a marker between the site soils and cover soils. The geotextile will be used to
provide a uniform consistent barrier as opposed to the marking tape specified in the ROD.

The geotextile also will allow for verification of the 2-foot soil thickness and will prevent the

mixing of site soils with cover soils. The geotextile will prevent the migration of fines during

flood conditions and will eliminate the potential upward migration of PCB contamination
attached to soil particles. Therefore, the geotextile will eliminate the need for the soil

monitoring program provided for in the ROD.

4.6.3 Description of Significant Difference to ROD Remedy

Ogden and Hart Crowser propose to install beneath the soil cover in the Southern Area a

geotextile layer, which will serve as an effective barrier between site soils and clean cover
soils, and thereby to eliminate the requirement for post-excavation monitoring of the clean soil

cover. This alternative is not expected to result in any significant cost savings, but presents a

better approach to construction.

4.7 Alternative Selection Summary

Ogden and Hart Crowser believe these proposed modifications are consistent with and
accomplish the remedial goals of the ROD. These alternatives are also intended to reduce the

impacts of construction on the environment. These alternatives will decrease the duration of

construction while providing a more permanent solution that will require a minimum of long-
term operation and maintenance. These alternatives also use the best available technology for

this application. In summary, Ogden and Hart Crowser request that the USEPA approve the
following alternatives with the review of this Preliminary Design:
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• Excavation instead of oil collection system.

• Optimization of the sheet pile wall.

• Excavation of sediments based on 1-ppm action level.

• Elimination of the need for dewatering.

• Containment of suspended solids with a turbidity curtain.

• Elimination of soil monitoring program.
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5.0 CONSTRUCTION SEQUENCE AND SCHEDULE

This section includes a discussion of the sequence of construction and a preliminary schedule

for the remedial action. This construction sequence and schedule will be further developed as

the design process continues and is intended to help develop an understanding of the overall

comprehensive design package.

5.1 Pre-Construction Activities

Prior to construction, the Contractor will be required to provide the submittals and work plans

required by the specifications. These work plans will include the submission of a chemical and

biological monitoring plan for the Delaware River. The submission of any other construction
work plans and submittals required prior to construction will also be included. Subcontractor

qualifications will be required to be submitted for USEPA approval prior to any subcontract work
onsite.

5.2 Mobilization

The first element of construction will be mobilization. Mobilization will include establishment

of the Engineer's and Contractor's office trailers as well as preliminary access and control

facilities. Once mobilization is completed, the preliminary elements of construction will

include the installation of the inland portions of the perimeter security fence and the

establishment of perimeter sediment and erosion controls.

The next stage of construction will include the construction of water management facilities and

the construction of the soil stockpile area. These construction activities wil! be performed

while accessing the site through the existing gates to minimize traffic across contaminated soils

in the Courtyard Area.
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5.3 Upland Area Construction Sequence

Once these steps are established, the Courtyard soil excavation will proceed. The Courtyard
soil excavation will be followed by the decontamination pad construction, backfilling of the
excavation, and installation of the 12 inches of cover soil in the Courtyard Area. This process

will complete the Courtyard Area activities and isolate any potential PCB contamination below
10 ppm prior to construction traffic in this area. The construction access road construction
will then proceed.

Once these areas are established, the sheet pile wall will be installed in the Southern Area.
Any necessary clearing and grubbing in the Southern Area and demolition will proceed next
and concurrent with excavation of Areas SA-1 to SA-3. The UST closure and the excavation
of soil in Area SA-4/5 will be the final excavation activities. As excavation occurs, the
smaller excavation areas in the Southern Area could be filled with any excavated soil that was
excavated to remove soil greater than 25 ppm, but stockpiled and tested to be below 25 ppm.

Excavation activities will proceed until the completion of the SA-4/5 excavation and the
removal of any LNAPL that is encountered. The larger excavation will be backfilled with

sediments excavated from the Delaware River. Sediment excavated from the Delaware River
will be placed in the bottom of the excavations in approximate 12-inch controlled lifts. The
broken concrete pile will then be placed in alternating lifts within the excavation. Additional

concrete from the soil stockpile area will also be allowed to be placed within the excavation
once soil disposal activities are complete.

After the excavations are backfilled, any additional sediment will be graded on the site to

create the preparatory grades required prior to installation of the 2-foot soil cover. Once the
preparatory grading is complete, the geotextile will be installed, the cover soil will be placed,

and the site will be vegetated.
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5.4 River Area Construction Sequence

During the excavation of the Southern Area soil, the turbidity controls will be installed in the

Delaware River. The intended construction sequence is to begin sediment excavation as soon

as the Southern Area excavation activities are complete. Sediment excavation activities will

then proceed down river and in towards the shore. Once excavation is complete, the soil cap

will be installed in the excavated areas. Once the excavations are backfilled, the turbidity
controls will be removed.

5.5 Post-Construction Activities

When the site construction activities are completed, demobilization will occur. As part of
demobilization, as-built drawings will be prepared and a final construction report will be provided

to the USEPA. At the completion of demobilization, the ongoing monitoring programs will
continue until no longer required.

5.6 Construction Schedule

In accordance with Section VI.C.2.a.(6) of the AO, Ogden has prepared a preliminary

schedule for the construction activities. The schedule, included as Figure 6, is based on the

anticipated construction sequence developed in this section. The schedule was developed using

Microsoft Project, Version 4.0, and will be revised to include additional detail and subtasks as

design progresses.

PRELIMINARY DESIGN REPORT
METAL BANK NPL SITE - . ^ ^ « Match 6,20005-3 R R O O I 2 8 2



Ogden Environmental and Energy Services Co., Inc./
Hart Crowser, Inc.

6.0 SUMMARY OF PRELIMINARY DESIGN

To provide a sound basis for preparation of the attached design, Ogden has performed and will be
performing regulatory reviews, product evaluations, industry standards reviews, design parameter
analyses, and peer reviews. The drawings and specifications define the construction product.
Project reviews have been performed throughout this design process to try to maintain quality

control and to assure continuous communication with the USEPA in order to provide a
deliverable that is in alignment with the USEPA's expectations.

6.1 Preliminary Design Submittal

The Preliminary Design submittal includes preliminary or conceptual construction drawings and
specifications for the Remedial Design at the Metal Bank Superfund site. The Preliminary
Design package includes a design report with a description of how the design will be developed
and the process for the design, as well as the construction drawings available at the 30-percent
design phase, and an outline of the specifications for the project. Based on the findings of the
PDI, it is also appropriate to revise the ROD remedy to incorporate approaches to the work that
will achieve the goals and objectives of the ROD with an improved approach.

Early in the design process, Ogden performed a regulatory review. Any discovered requirements
were incorporated into the design. The appropriate local agencies will be contacted during the

future design to determine if anything was omitted in the previous evaluation. Any resulting
changes will be incorporated into the design.

As the Preliminary Design was being performed, Ogden reviewed the ROD remedy and the
technologies selected for the remedial action. Ogden also performed a cost and schedule analysis
and evaluation of the ROD remedy to determine if there is a more appropriate approach to meet
the goals and objectives of the ROD, while reducing the time and cost required to complete the
project and the impact of the project on the environment. Ogden and Hart Crowser were also
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interested in minimizing long-term operation and maintenance of the system and increasing the
permanence of the designed remedial action.

6.2 Preliminary Design Report

The Preliminary Design submittal includes a Design Report of the system design with backup

information, including vendor cut sheets and other information required to demonstrate the

acceptability of the design elements that are being proposed for the 30-percent phase of the design

process. The Design Report includes a description of the design elements and their relationship
to the overall design. Backup information includes manufacturers' equipment cut sheets and

product information; calculations of design parameters will be supplemented with the future

design deliverables. The field investigative data that also provided a basis for the design
document were provided with the PDI Report submitted to the USEPA dated January 21, 2000.

The Preliminary Design Report describes the basis of the project design and discusses how the

proposed design meets the cleanup objectives. Future design deliverables will include

calculations for specific components of the design and additional assumptions used in developing
the project design. The Preliminary Design Report is intended to be a brief document describing

the major components of the design and justifying the proposed technologies and approach to the

remedial action with the understanding that the approach, once accepted, will be refined during

the future design.

6.3 Preliminary Design Drawings

Preliminary design drawings include the site drawings for the remedial action construction

contract. The preliminary drawings present the layout of the project facilities showing location,

dimensions, and alignment of components. Drawings are prepared to show the site, foundation

plans, storage facilities, remediation actions, and remedial limits and details necessary to define

and demonstrate the intended construction approach. Sizing of equipment and details will be

shown on the plans. The drawings are divided into four divisions, which include "T" or title
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drawing; "S" or site plans drawings; "C" or civil engineering drawings; and "NT or mechanical
engineering drawings. The drawings were developed on AutoCAD, Version 14* and will be
prepared on "D" sized sheets (24 x 36 inches), but have been reduced for inclusion in this report.

6.4 Preliminary Construction Specifications

Ogden will prepare preliminary construction specifications for the remedial action. The
specifications will be based on the Construction Specification Institute format, which divides the
project work into 17 divisions numbered from 00000 to 16000, and will include any required
contract language provided by the USEPA. The specifications include all activities and
components of the proposed work. At the 30-percent design phase, the specifications are in the
development phase, and Appendix 1 includes the index of the specifications only.

6.5 Construction Cost Estimate

A construction cost estimate will be prepared on the basis of the remedial action approach that

has been included with this design when the approach is accepted by the USEPA. This cost
estimate will be submitted with the future design deliverables for information purposes only. As
the design is further reviewed and developed, the cost estimate will be further developed and
should become more accurate and detailed.

6.6 Future Design Deliverables

The Preliminary Design has been prepared to the 30-percent design level and is intended to
propose the conceptual approach to construction, including the technologies and methods that will
be utilized to achieve the goals and objectives of the ROD. The submittal is intended to provide
the information necessary for the USEPA to approve these technologies and methods so that they
can be more thoroughly developed during the remaining 70 percent of the Remedial Design.
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After the USEPA has had the opportunity to review the Preliminary Design Report, Ogden would

like to meet with the USEPA to discuss the design and any required changes to the methods and

technologies requested or required by the USEPA.

The project drawings, specifications, and the engineering cost estimate are expected to be

developed and improved in the intermediate and remaining design steps. Ogden will need to wait

until the review by the USEPA is completed and the technologies and methods are approved or

modified before the development of the next design deliverable can proceed. Before obtaining

these approvals from the USEPA, Ogden will continue to develop the specifications, develop

consistencies between sections, and further define components that may be referenced only in

general terms.

During the final design phase, Ogden will prepare the project manuals for solicitation of
competitive bids. The project manual will be a bid package prepared for the solicitation of

Construction Services to construct the remedial action. With this submittal, Ogden has included

only the index of the specification.

As the Preliminary Design was being performed, Ogden reviewed available technologies to

determine the best approach to meet the ROD remedy goals. Ogden also performed a cost and

schedule analysis of these components. The proposed design is believed to provide the most cost-

effective and schedule-efficient components to provide a low maintenance and permanent solution

to the Remedial Action.
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TABLE 1

METAL BANK COTTMAN AVENUE SITE
POTENTIAL MODIFICATIONS TO ROD REMEDY

PREPARED BY COTTMAN AVENUE PRP GROUP AND OGDEN/HART CROWSER

ROD REMEDY
COMPONENT

PROPOSED
ALTERNATIVE

TECHNICAL/FACTUAL/
SCIENTIFIC JUSTIFICATION

Soils in the Southern
Portion (ROD §§ LX.A.2,

A.6, B.I)

Management of soils in-
place, with appropriate

containment and isolation of
contaminated soils, in lieu of

excavation is still under
consideration.

Based on the results of the PD1, the extent of the excavation may increase significantly. Reasonable
alternatives, which might include containment with a sheet pile wall (or slurry wall) and cap, should be
considered. Once contained and isolated using alternative and applicable practices, the soils in the
Southern Area will achieve the EPA goals.

Soils in the Courtyard Area
(ROD§§K.A.1,A.6,

B.I)

Placement of soils containing
between 10 and 50 ppm

PCBs in Southern Portion
(assuming approval of

Proposed Alternative 1).

25 to 50 ppm soil should be allowed to be placed in the Southern Area and capped if Alternative 1 is
determined to be acceptable.

Capping of Southern
Portion (ROD § IX.A.6)

Replacement of 24-inch cap
with a 12-inch cap.

The ROD provides limited justification ("incidental recreation'') for a 24-inch soil cap and requires a 12-
inch cap in the Courtyard. Both areas should require a 12-inch cap as mere is not a significant
difference between the two areas. In addition, the PDI demonstrated the existence of a soil cap at the
site with little or no surface contamination above 25 ppm.

Oil collection system
(ROD § IX.C.2)

Design and installation based
on extent of LNAPL is still

under consideration.

The LNAPL collection system should be designed based on the extent of LNAPL and should address
only the area and extent of LNAPL.

Sheet pile wall
(ROD§LX.C.l)

Design and placement based
on extent of LNAPL rather

than entire southern and
western perimeter is still

under consideration.

The sheet pile wall system should be designed based on the extent of LNAPL and should address the
area of LNAPL contamination.

Decontamination of
oversized materials

(ROD § IX.B.5)

Containment behind sheet
pile wall instead of
decontamination.

A sheet pile wall should be installed around the water perimeter of the site at the toe of the slope to
make it acceptable to leave PCB-contaminated soils in the Southern Area. The wall would prevent
erosion from the site, contain potentially contaminated rip-rap, and decrease the sediment excavation.
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METAL BANK COTTMAN AVENUE SITE

POTENTIAL MODIFICATIONS TO ROD REMEDY

PREPARED BY COTTMAN AVENUE PRP GROUP AND OGDEN/HART CROWSER

7

8

9

ROD REMEDY
COMPONENT

Sediments within 100 feet
of the site and 4 feet of the
surface (ROD § IX.A.3)

Dewatering of sediments
prior to excavation

(ROD § IX.A.4)

Temporary cofferdams
(ROD § IX.A.4)

PROPOSED
ALTERNATIVE

Excavation only of areas and
depths where PCB concen-
trations exceed 1 ppm and

only where appropriate and
feasible.

Elimination of dewatering
and use instead of alternate

technologies that will prevent
releases during excavation.
Elimination of cofferdams
and use instead of alternate

technologies that will prevent
releases during excavation.

TECHNICAL/FACTUAL/
SCIENTIFIC JUSTIFICATION

The ROD included significant areas where the sediments within 100 feet were tested to be below the
1-ppra action level. The 1-ppm action level should guide the delineation of zones for excavation.
Placing more emphasis on current analytical data as opposed to dated test kit data is also appropriate
because of the greater accuracy of the new data.

The ROD requires dewatering the area behind the cofferdam and treating the water to NPDES
standards. Contaminated sediment excavation is routinely achieved without dewatering. The elutriate
data indicates dewatering is unnecessary.

The cofferdam was included in the ROD as a method to allow the excavation of sediments "in the dry"
with dewatering and to prevent the spread of contamination into the Delaware River. This may be
achieved using other control technologies, such as silt curtains and/or environmental dredging
techniques, without the cofferdam. The elutriate data helps to justify this position.
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MST«LL» MMWLOPE IT IK KEICMATKM M IWWM OH IK EtS CONTMX<c-i> ra MKWT scwon mM u*vwe nc tire.
4. cwswurnot ACCESS MMK wu. K •CTMJCB n nc Louma

iw nc E*s ewnm, ^IMI nkwMa. nc MOSS HMM wu.
««St*U£» MM MMTMCB At KIHK£I IM nc C 1 I OXTMX fUN

11 THE ̂ TOMWAILR CHANNELI (AS SFtCggg SMKU. K LBCI WITH A
tzmomLC FAMK tnrtu 3Mj itn-vavBi KOTOTU: m wfROwei
COUM.) mat TB THE ILACENEMT IT THC ITDNE HCXFU. Ot WU. K
anus UNO « sawn M nc MTACMU TAKE.
ifc nc OMTiMCTni SMALL PRCPMC nc STDWWAICR CHANNELS. FOR ncLMMC •> Acan*«cE WITH nc IRMWCS. MM Mvim nc OMONUCM.™ or FEMtsn-vwMA aanoH MM

TD* coma. REeuutTHMS. ncs SHMJ. CONSIST or
KUATCRMi. EXCAVATBK. SNOnNG. SUPMC, IRACMG. ROOVM. OF
UNSMTMXE MJtTEHALS MR OCMOMG MM SR<MiB«i NECEISMn TOMX0HJSH nc WOK.
13. nC CONTRACTOR SWLL CMtETU.tr rLACC RCCK LWWG <AS tFECFEK
WITHM nc AREA PWWCQ ra PMUUCt Ml EVCH MtntllUTIW IF
NATTJHAL, WlfH * MMHWI IF VOMS. Ml* WITHOIT IMWCWG nC
GEOTEKnLE FAtHC. THE OXTBACtOB VMLL REARRANGE MK> LRMWAT nc kBEcna» or nc KMMTNCMT. AS NECESSACT, TO EHSVK EVCM
•BTRUVTBM

!«. fOTDM EMtTMWOW W AKBMMCE WITH SPEOnCATOB •

H. STAGWa^TOftAGE AREAS FT* SOR.S COMIAMM LEA* VU. K
OMSraUCTE* AN* WUMTABC* IB NRMUE CDHTMIMtnON QT THE
SUWKMMG EMVP0ACMT. TIC LOMTMM OF THESE MCMS> <OK
AFMOVI* COUAL> VU. K MSTAU£* AH* NMMIAIHE* AS KTAKC* O"
THE E t s coHna. rum HAWMG <c-ix nc LDCATKM or THESE MCACS>
ARE MOVRCB IM TIC E 4 S COMrtO. PUM RRAWMG OC-IK

K. snja»u^ or MCKFU. wu. K MMMZE* **• WILL DN.T K LOCATE*
OMSITE AT THE MECTD! IF THE USCM. AU. STOCKFUX WU, K
SUBROUMBE* Wtm tl» FENCE. UMTE* tO S3 FttI M K3GHT AM* HAW
A MUCRMM 3 HDRTZOHTM. TO I VERTICAL SIBESUFE. SnjCKnLES WKJ.
RECEIVE TEMFORAHV stum* m un Manna FOR MME n*n a* RATS.

IB. unw cnvLETHM OF REMEDIAL nermrcs, ALL MSTURK* AREAS wu.
K MSPECTE* TO ENSURE STAMJZAlBM AFTER THE SITE IS
raMAMMTLr STABB.OE* MM IMM FMM. AM«U*M. IV HC OWICR.
SK.T FENCI«VMArMLES. PLASTIC lAFETT FENCE. STAHUIEI TEHPOMBY
CBNSTBUCTBM ENnMMCES. MM Ml> lEHPOtMT MXESS ROMS WU. K REMIVE*-

IMIILNANCE or tnmm. F*cm.int*-
1MTB. TIC ST1E n STAMLIZEB. MJ. EMISBM MM SEBBCKTATtOH CONTROLS
MUST K HAB4TABCI PRVERLT. HAPITENMCE MtST BCLUBC MSMCInK
BF MJ. EHDSHM MM SE9RCMTATBM COflSOLI iVtER EACH STOW EVENT
MM ON A WEEKLY i*SIS. MJ. PREMMTATTVE Mlt HCKOifL
WMtTHHCC WORK. BKLUB1B CLEMI Out, Kft,m. KEPVACDCMt
RE-MULCMNO MM RC-METIM MUST K PERFDRNE* MEBMTELT.

r-A

MAN VIEW - DROP IMLTT SP3HMEMT PROTECTIQM /T
M.T.S. V-

PRBJM1NARY

MK IKM MMMZEB.
II CMJC 1/4* MM. atom*.

VIEW - PROP 1NU?T SEDlliRMT PROTKION
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o
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4. Ml
b»td upon • Mrnvy nwuwni to b* pronMiJ ky «<c CMGMEER.

LEGEND5. (to (KOHtlon *t»M occu- urrtl I) tfw
construct** *ntf

) tfwtnlc M« !•
EMGMECR. •«* 3> «vr«Mtr

'

• GEDTCCHNICAL
CORE BORING
LOCATION

1.) SMtant vtd Mcioni to to addod to ptan.
2.) Andwr Syctani «• tw •town an pbjn.
3r) SacfltoM for inMi plv wtf
may ctwng* dopendha on anchor vyMam
4.) Sol bortngc «• b* ahown on tnal

SHEET PILE WALL

NOTES'
TO BE ADDED

PRELIMINARY
NOT FOR CONSTRUCTION

SHEET PILE WALL
BASELINE TD BE ADDED
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CONTRACT KITES

L CinvvUwi Ar«*» *r* <KMM M» ttw Ifcdn**. lovth. <nd
North CKC««WIO Ar***. Evnnttin and bocbfM of «ch *r<

voHi C cov îtot* ond *c«pttd by **» CMGHECR, Word My
occur ilni4t*n*ou*ly it KUlUpl* •«•*•*, t» o«Mn* rmlt««na
op«r*tbn> occw tt •«* *r«* untt wirtt It *cc«*tM

2. NMiwcwvt for ptywnt <M •* fcu*d i*on er«*-**c
»-wy* o* ttw *««v*«on orm. Svctbtv *»»« b*
•* »pccirM itettora on «tw projrct btprikw

ufeuth* <H* toehrtnl

EHGBCOC. •eoptonc* of **» oxOMtton wrV.
for coĉ ig Mtoli.

4. M COKTRKTIR urwcy and r*f«r*rm ««»»»tJ8n« (hod b*
•••rd upon • (urvcy nonunn* to b» provMtd by *tv EICIMEQt.

3. Mo «M*o*«an ihiU «ccw untt lirbUKy coMnli «m
«urfeUty norttin-j trc kv-|9<*» *«d fwicttontaa.

5) Con fearing tagi to to hdudrt ki iHtarial

(see Sheets XX for
Disposal Area Locatkm & Delate)

NO UPLAND ACCESS

DELAWARE RIVER

LEGEND
carrot*

I rOOT MTERVAL

UPLAM WDCX COMTOUR
9 FOOT MTERVN.

iVHTIDN LMTS

'ATXW CONTROL

CORE WRING LOCATHM

EXCAVATIOM SCCfUM

ECTMW Li.

L LAND SIAVCT MTA MHL BASE! (H
SWVEV IT WCRIOM GEQTECM. MC.
MICD MIVCHKR Z4. 199%

e. lAiwncnnc swvtr MM AK
MSED IMM SURVEY IT AOUA
SURVCT. MC. MTED NX XXXXXX.

1 ELEVATHHS ARE M fECT AMD
RCfEtt TO MEAN LOWER LOW VATEK
MTUH

4. tAtHTMCIRIC CONMTIOKS ME
VARMLE AIM SUBJECT TO OMNGE.

& SUMCRGC» OtJCCTS HAT K
ntcson M nc PROJECT AREA.
6. WRinMTAl. COORDINATES REFEft TO
PEIWSTLVAMA STATE PLAIC EAST MA0

7. SEPlCNT lORMGS WERE COLLECTED
N MOVENKR. 1999. HR1NG LOSS
ARE IMCLUBEI W TIC TEOMCAL
SPECIF HATtDMS.

PRELIMINARY
NOT FOR CONSTRUCTION
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REMAINING SECTIONS TO BE ADDED
PRELIMINARY

NOT FOR CDNSTRUCTrC3M
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|- TUN. MTUS -,

I MJ.V • XK* ft I
I M.V - XXX FT I
I NGVB " XXX Ft I
I HHV • XXX ft I[ tuw - XKK f 11

DESIGN
1) Survey tMMine
2) Locator) of *w*>l> waTto be
3)TwUd&curt*tloatora

purpDM
4) Add SUtofiton fc» to map.

FPC HYDRANT

UTLITV MJLt

WTOtMCMAtE OMTfUt
1 root MTCRVM.

IFUNI MKX CtMTOUts nut MTCRVM.
•* OUTCR TUOIHTV CURTMM

KBIT

>• Me* Twinrrr CURTMN

PRELIMINARY
NOT FOR CONSTRUCTION

t IM« SURVCV DATA MtC **SE1 ON
SURVCT IT MCRICKM GEOTCCK MC.
Mtr> KNWJI 84, W99.

a MTHncmc sutvcv MM MC
•ASEB UPON SURVEY IT MXM
SUKVEV. WC. MTEB XX XXXXHX,
1999.

1 ELEVMIWS ME M FCCT M<D
men* TO KAN LOWER LOW WMER

4. MTHTMETKIC OMOITRWS ME
VMttMLC Mil SUBJECT tO CHAMZ.

5. SOWCSOO CMJECTI HUT IE
ntESEMT.

TRUE NORTH
GUPMC SCA1B

*• Knot WHIM.
•M*«L M.

• COntMN AVENUE PRP CMUP MEUEOUl OESIGM
UCTAL MNK NPL SITE

AROOI332



20

-20

-40

A Beginning of Sheet Pto

r-RUJRlPRAP
TopofWal
Bev.tobe

Briefing Ground Swtaca

.̂ ^ /
^x- Bottom ofWal - Bav. to be detemtoa J

M

SILT
•̂

SAND and GRAVB.

WeaOwred BEDROCK-i————|————i————|————|————(————)————|————|————p————|————1_
040 1*00 1*20

Basettw SMon (feat) (See Dnmtag C-26)

20

-40

Bev.tobedetonninetf ErfrtnB Ground Surface

RC

St_T

[_ » • * jti*^ FmUPRAP
' \^ 7 7 •

j Bottom of Wal
/-SAND and GRAVEL Bev. to be detefmfcted ~1
' \

Weathered BBWOCK

4*00 4+20 4*40 4*80 4+80 5*00 5*20 5*40 5*80 5+80 B*00 6*20 6*40 *+80 •*«

BaseKne Station (feel) (See Drawing C-26)
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Design Notes:
1.) The need for • deflection wai has
not been estabishBd at Ms flnw.
2.) Thte sheet •ustrates tie detafe to
be provided V ttw deflecfcn wal b
needed.
3.) Figures presented herein are far
prafcninary design dbcusston

only.

KAMMG ME. V NECEMWr

Anchored Sheet Ptte Wal

POSSIBLE LOCATION OF
'DEFLECTION WALL

TRUE NORTH

-*—

AW-

A
*T(K\

_ /

woe*

—— *—

XfW\

Pie with Inner Material

4-
FMC HYBRMtT

UTLITT HLC

WTCMOIATt CtMIOUR
I FOOT HTCRVM.

comut
5 F1HT MTOtVM.

L— mm TURMWTV CURTAIN
PHUT

^ HO twaonv CURTAW

PRELIMINARY
NOT FOR CONSTRUCTION

L LMID SUtVtT IAT* MC MSEI ON
SUKVEV IT MfHtCMt GEDTCOi MC.
MICB KNCMCR 24, 199%

£ BMTtmCTRfC SURVEV DAT* ME
WSCD IFfM HJfVCT IT MUM
SURVEY, MC. HkTCD XX XMXXXX,

1 CLEV*TO« Mt M FtCT MA
RCTOt TO ICM LUWDt UV WMTOt
WTW.

4. MTHTtCTRlC CWMTOTC ACE
VMtlULE MA SUkJCCT TO CHKMZ.

X SUWCROEB OBJECTS HAT K

Tm HUM WBIIHt.

ICOTTMAN AVENUE PV CWXIP MOCOUL OCSKM
MCTAL BANK Mft SITE

DfFlECIKM_WU.
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DESIGN
1) Detail shown
Msstoetare
examples only

TYPICAL PANEL DETAIL

ANCHOR/FLOAT
POTENTIAL ANCHORING OPTIONS

BOTTOM BALLAST

JSECTION ;•• :

_ _ _ r f r m _ _ _ _ y -, _

^ECriON-' i!

DEEPWATER CURTAIN
EXAMPLE

3S foot doop tufbMMy confcol
curtain weighing 40 pounds par
foot with • total irate strength
of over 200,000 pounds and a
reserve buoyancy of 135 pounds
per foot of length.

RUNGS

*''' -̂

PRELIMINARY
not for construction

ino
o

raor gwco co,
•comuH AVEHUE nr CROUP REICOUL DESKN

HCTAL BANK NPL SHE



MTCRMEIMTE OMTOUR
I FOOT WTDTV*L

MCX OHTDUR3 ran MTCKVM.

0SM-I SOL HKING

HMTIHINC VCLL

OMtlCARt HKMC

L XURVCr MTA IS BftSCD UN
SUIVCT >V AMERICAN GtDICCH,
we. or VYOMSSMG, m BATED

e.nc iATHnetRic SIKVCT BAT*
WAS PdoviKt tr «OUA
MC- IT rtCMMCTEM. MJ TO
MCMCAN TCDTCCM

HKMG S*»-IIC IS CSTMATCB
•ASCD W FKLB MOTES.

TRUE NORTH

KWCMAL DESIGN
MCTAL »AMK NPL SITE
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*

I
*
4

•

JSSL-

-

i
2
3
4
5
6
6A
7
7A
B
9
10
IOA
IOB
10C

IIA
IIB
IIC
12
13
14
I4A
15
16
16A
16B
16C
16D
17
18
18A
IBB
I8C
ISO
19
19A
19B
I9C

20
SO*
20B
20C
?DD
21
22
23
24
24A

SOB. BORING COORDINATES

262907.1732
£62890.1593

262896.9363
262378.5246
262337.4945
26234O2648
2623)0.3193
262298.3969
262370.5868

262333.7229
262294.4966
2622764823
262271.1003
262259.1961

262538.7857
262549.7251
26254199W
262502.7113
262512.9178

262489.1521
262469.9126
262349.9506
262319.5431
262319.5713
2623283808
262324.6600
262329.0175
262351.7046
2622762889
262267.8525
262257.5B68
262237.5880
262210.5269
262332.9899
262340.3314
262353.9110
262370.7391

2622772030
262268.8820
2622552118
2622320341
262211.1300
262287.3997
262271.4925
2623312968
262313.5808
262308.5673

2730850.1624
2730860.5386
2730844.9622
2730832.6150
2731227.8826
27315392914
2731248.9840
2731244.3976
2731256.4049
2731208.8779

2731214*173
27312ia3939
273123L1644
27312152626
27312152343

2730789.8774
2730806J0779
27308092654
2730795.3633
2730773.7043

2730789.9359
273*785.4917
2730858.4949
2730879.7074
2730888.3495
2730897.6849
2730922.6580
2730947.4571
£730808.5852
2730867.3910
2730872.4183
2730874.7354
2730879.9084
2730888.1460
2730764.7770
2730759.5395
27307595332
2730752.5733
273075X4090

2730831,6699
2730fl35.39b7
2730838.3098
27308445615
2730787.9954
2730798.9128
27307552968
2730772.8354
2730764.1474

12541
12.769
13.020
13.136
14.758
14.970
14.921
.15283
15233
14566
14.962
15.007
15253
15.339
IS407

12,376
12.498
12.624
12444
11.924
12.175
12.156
13200
13.136
13.295
13.168
11315
13.393
11383
13.453
13.475
13.544
13.642
13.766
13.079
13.105
12.937
12.883
12581

14.080
13.918
11875
14465
13299
13.316
13.122
13482

11042

————————— «=• —————————— •f*

t
•
•
»

MONITORING WELL COORDINATES

HV •
1
e
3

6
7
B
9
10
11
12
13
14
15
A/I
B
C

IP-t
1
2 '
3
4
5
6
7
8
9
to
11
12

NORTHING CASTING
2628922326
2626905973
262448.3812
262I96J282
2622!£3229
262209.6547
2623633696

262410.5620
262589.3832
2627132330
2630886999
262849.3061
262668.7766
26Z365.9397
262383.9331
2622712441
2622995368

PIEZOMETER CODR

WRTHING
262642.5277
2623633316
262419.7762
262317.7629
2622692732
262261.3913
2621954630
26222a83a6
262209.1540
262230.1360
262207.1136
2622524502

2730841.9584

2731009.6333
27310085231
2731151.7661
2730836.3988
27307365951

27307895394
27307864249
2730530.9664
27303024454
Z7304223378
8731016.3307
2731223.3128
2730806.5561
2730932.7455
27309363271

DIANTES

CASTING
2730572.7400
2730624.7947
27307504969
2730766.7699
2730834.9934
27308035923
27306852391
2730905A8I7
2730952.1710
273I04R7276
2731101.4065
2731179.9260

ELEVAT
GROUND

3.30
346

1426
13*3
1353
1425
13.14
11.38
12.92
1233
11.49
1190
11.95
1194
1521
13.44
1198
1186

ELEVATION <Tt>
GROUND

1140
1LJ4
1155
1322
1425
1193
13.85
1195
14.16
iaoe
1324
14.94

rutiNc
1429
13412
1356
15.44
1623
16J»
1640
16.38
1629
1S47
15.31
16*4

* <"> NDTES,
TUBING |. THE SURVEY DATA IS BASED ON THE STAMPED SURVEY DRAWING

NA PROBUCCO BY AMERICAN GEOTCCH. WC. OF WYOMSSINB, PA, DATED
1325 NOVEMBER 24, 1999 AND SIGNED KCEMBER 9, 1999.
Ifi46
15.731 2. VELL DESIGNATIONS ME BASED ON D4FORHATION FROM PREVIOUS
H'16 KPORTS AND FIGURES OR FRON IDENDnCATlON PLATES
13511 LOCATED ON WSIDE OF WELL CAPS. MONITORING VELLS A, B.
"•" AND C MAD BISCREPAMCES BETWEEN THE REPORTS AND WED. CAPS.

..„ 3. THE LOCATION OF SOIL BORING SAB-tlC ON THE FIGURE K
~S.TT~ ESTB4ATEB BASED ON FfflLB MOTES. THE SURVEY COORDWATCS
!:: «E BEUEVED TO CORRELATE TO AN ATTEMPTED BORING NEAR

-jjjj —— SAB-UB.

1653
15.92
1640
15.46

COURTYARD SAMPLE COORDINATES

SS—

CYB •
1
2
3
4
5
6
7
8
9

11

NORTHING
263273.5063
2632672692
263270.0607
2632612889
263131.0794
263120.9331
2631095431
263102.4643
263085.1675

263052.9676

CASTING
2730272,643
2730278412f
2730263.305;
27302 7O0577
2730350354
27303325413
2730322. 752<
2730304269<
2730290237*

2730289266
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SECTION B-B'
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SHEET C-40
SECTION D-D'
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Ogden Environmental and Energy Services Co., Inc./
Hart Crowser, Inc.

APPENDIX 3

Erosion and Sediment Control Information

PRELIMINARY DESIGN REPORT
METAL BANK NPL SITE March 6. 2000
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VENDOR INFORMATION

Erosion and Sedimentation Control Materials
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Earthitccpirsg Solutions.

Degradable Erosion
Control Blankets
A Steer Sl

A Low ~ow Channels

A Flexir'.e Bioengineerirvg Textile

A Anchor for Scraw/Hav Mulches

A Sod ^infcTcement Underlay

A R O O I 3 U 3 SYNTHETIC INDUSTRIES



LANDLOK" Degradable Erosion Control Blankets
_,andlok* degradable erosion control blankets are
flexible erosion control products designed to hold seeds
and soil in place until vegetation is established. The
natural looking, high strength polypropylene mesh
protects the soil surface from water and wind erosion
while offering partial shading and heat storage to
accelerate vegetative development.

Landlok erosion control blankets are manufactured
using a unique process in which perpendicular rows
of multifilament and tape yams are woven into a
dimensionally stable matrix. Utilizing the concept of
differential photodegradation, the tape yarns break
down first, followed by the multifilament yarns. As
photodegradation progresses, the fibers are broken down
into shorter and shorter segments which become part of
the soil.

Available in extra wide 3.81-meter (12.5-foot)
Landlok temporary- erosion control blankets are less
expensive and easier to handle, store and install than
traditional straw, excelsior, coconut and jute blankets.
Unlike these materials, this flexible mesh does not
absorb water and maintains high strength and
dimensional stability when challenged under saturated
conditions. If protected from UV degradation, rolls
of Landlok erosion control blankets may be stored
outside with no fear of moisture absorption and
subsequent strength loss due to rotting.

Differing from the fused plastic nettings used to
reinforce "organic" blankets, the woven mesh opens to
allow uninhibited growth of woody plant species. As
degradation progresses, larger and larger plants emerge
uncons trie ted, making Landlok erosion control
blankets ideal for environmentally sensitive bioengi-
neertng applications. This material is a cost'effective
alternative to bioengineering textiles constructed fr, \
exotic fibers. ^~^

Slope facing for bioengineering

Landlok9 erosion control blankets for steep slope protection

Emergence of vegetation through non-fused
matrix



Proven Performance
f\ variecy of manufacturing processes are used to
produce "roll-type" erosion control materials,
making it difficult to directly relate physical
properties to performance. The true test of
performance is independent evaluation under
identical field conditions. In 1991, the Texas
Transportation Institute (TTI) initiated a compre-
hensive study of erosion control products.

A wide array of products were evaluated on care-
fully constructed sand and clay, 2H:IV and 3H:1V
slopes. Each material's test plot was fertilized and
seeded per standard Texas DOT specifications and
subjected to simulated rainfall corresponding to
one, two and five year events, all within six weeks
after installation. In addition, the study area
endured an extremely wet year receiving nearly
172 centimeters (68 inches) of natural precipita-

on, well above the annual norm of 99 centimeters
inches).

Each plot was closely monitored for vegetation
density and soil loss (sediment reduction) after each
simulated rainfall event and at the completion of
the one year study. Landlok* 407GR/407GT
erosion control blanket was tested among the upper
echelon of mace rials on the more demanding 2H: IV
slopes. Ranked performance of each product's ability
to retain soil and promote vegetative growth is
presented in the figure below. Landlok 407GR/
407GT erosion control blanket was among the top
performers in this important study, outperforming
higher cost products and placing second overall
in combined ability to retain soil and establish
vegetation.

Landlok erosion control blankets have been
approved by the Federal Highway Administration
[FP-96, 713.07(4)], numerous state DOTs and
other agencies.

Double Net Euelslof

UNOLOP4Q7GR/407GT
Oegradaale Erosion

Control Blanket*
Ooufelo He! Sttiw / Coconut'

Double Not Straw*

Single Not Eutlsior

Jute

Fused PVC Mat

COMPARATIVE PERFORMANCE OF EROSION CONTROL BLANKETS
ON SAFID AND CLAY, 2H:1V SLOPES RELATIVE TO BARE SOIL

SEDIMENT REDUCTION VEGETATIVE DENSITY INCREASE

100% 60%

'JKftnmf rtducoon tttoi tad MfpBtw dmtHf incntsa oat agrMantfyditttnfit
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Installation Guidelines
Water Flow

4

STEEP SLOPES

SHALLOW SLOPES

NunjDentJ details in illustration are
described in steps below.

SITE PREPARATION

Prepare seedbed, then apply seed, fertilizer and/or soil
amendments per specifications prior to installation.
Seed may be placed after installation when using
Landlok* erosion control blanket as a reinforcement
scrim for hydraulic mulches. When using this material
to anchor straw or hay mulches, apply mulch at no
more than 1 12 kg/ha ( 1 ton/acre). Then install
Landlok erosion control blanket per the following
guidelines:

SLOPES

Constructs I50x300mm(6"x I2")anchor
trench 600-900 mm (2'-3 ') beyond crest of slope.
Staple Landlok erosion control blanket in trench on
300 mm ( 1') spacings, backfill and compact soil.

A On slopes flatter than 3H:1V, Landlok erosion
control blanket can be installed across or down the
slope face. Overlap edges with the upslope material on
top. Staple along centerline of overlap using general
stapling pattern.

A On slopes greater than 3H:1V, roll Landlok erosion
control blankets downstope. Overlap edges at least 100
mm (4"). Staple along centerline of overlap using general
stapling pattern.

A ShingU'lap Landlok erosion control blanket roll
ends on slopes a minimum of 100 mm (4") and in the
direction of water flow. Staple overlap on 300 mm (1')
spacings.

SWALES OR DITCHES

A Construct a 300 mm (12") deep anchor trench at the
upgrade end of the installation to inhibit undercutting by
surface runoff (see detail A in the above illustration).

A Straw or hay may be placed beneath Landlok
erosion control blanket for additional protection and/or
moisture retention. Overlap the edges at least 100 mm
(4") and staple down center of overlap using general
stapling pattern.

£^ Shingle'lap end of rolls at least 300 mm (1') with
upstream material on top and in the direction of water
flow. Anchor overlap with two rows of staples 300 mm
(I ') apart on 300 mm (1') spacings.

A At 7.6-9.1 m (25'-30') intervals along the channeti /
bottom, apply a row of staples 150 mm (6") apart-Then
place a second row of staples 150 mm (6") below the first
row in a staggered pattern.

H R O O I 3 i » 6



Staple Requirements
ANCHORS

lo insure optimum performance
Landlok* erosion control
blanket must be anchored as
illustrated here. Use 150 x 25 x
150 mm (6" x 1" x 6"), 3 mm
(11 gauge) U-shaped wire staples.
Loose, rocky or highly compacted
soils may require longer and/or
heavier gauge staples.

AS SOD
REINFORCEMENT
UNDERLAY
When using Landlok erosion
control blankets as an underlay
for sod reinforcement, secure
material in a 300 mm (IT1)
deep anchor trench 600-900 mm
(2'-3') above crest of slope or
channel. Anchor the material
into the trench on 300 mm {I')
spacings, backfill and compact
soil. Roll out Landlok erosion
control blanket using standard
installation and overlap proce-
dures anchoring all overlaps on
1.2 m (4') centers. Install
additional staples as required to
temporarily anchor the product
in place. Working upward from
bottom of slope or channel,
install sod using standard meth-
ods. Place staples through sod as
required for stabilization and to
prevent slippage, typically on
1.2-1.8 m(4'-6') centers.

3.8m (12 VO

T '
600mm

1.2 in
<O
I

I-760 mm •<
(ZYO

2 STAPLES/m* (2 </2 /yd1) MINIMUM

AS A BIOENGINEERING TEXTILE

Degradable Landlok erosion control blankets are an ideal facing for
bioengineering applications. The fine aperture size provides surface
soil stabilization which protects seeds and young woody plants in the
critical early phases of growth. As the plant materials develop, roots
and shoots will pass unconstricted through the degrading material.
Landlok erosion control blankets are easily cut for plantings
through the matrix. The wide rolls are also ideal for wrapped face
designs when construction is done in lifts.

Consult with a manufacturer's technical representative or local
distributor for installation assistance, particularly if unique
conditions apply.

HROOI3I+7



Industry Leaders
ENGINEERING
SPECIFICATIONS
TI he flexible, open weave, natural
beige erosion control blanket shall be
manufactured from perpendicular rows
of photodegradable polypropylene
multifilament and tape yams woven into
a dimensionally stable matrix. The non-fused, freely
opening matrix shall possess strength and elongation
properties to limit stretching and shall confer to the
adjacent property values when fully saturated:

—— — —— — - •-•„.„. ,,.r,--.a— T.-r.. ...... ,. ,. ,. I "^*--fr-i Auntnv+Aarrt^^^^^^m

PROPERTY TEST METHOD
Tensi Is Strength A
Elongation at Break (max) A
Mullen Burst Strength
Mass Per Unit Area
Aperture Size
Moisture Absorption
Smolder Resistance

~ ASTMD-4632
ASTM 0-4632
ASTM D-3786
ASTM 0-5261

Measured
ASTM D-570

FTMS-CC-5-191B

**fc**" ̂ WIMI . ___

ENGLISHA ; KinRIC* 1
35x20 IDs

45% ,
75psi

1.750tfyd*
0.10x0.12 in

0.01%
Yes

1S5x85N
45% V

515kPa
55 gr/m1

2.5x3.0 mm
0.01%

Yas

•

J

A All vttuts in Minimum Avtrtqt KM Vilutt (UAAV) wtat offimriu iMiattd.

3.81x1317nV1.21x131.7m

SMART SOLUTIONS'
Analyzing and solving civil and environmental problems is our
focus. We wane to work with you on your next project.

FOR ADDITIONAL INFORMATION, PLEASE CALL:

Synthetic Industries, Inc.
Ceosynthetic Products Division
4019 Industry Drive
Chattanooga, TN 37416 U.S.A.
Toll free: (800) FIX-SOIL or (SCO 621-0444
Office: (423) 399-0444 Fax: (423) 399-7619
Internet: www.nxioil.com

Membership Affiliations Include:

GEOSYNTHETJC RESEARCH INSTITUTE
INTERNATIONAL •*"»••

M
jflEg Internationalgeotext'de society

Applied Technology in Fabrics and Fibers TM

• GEOTEX* woven and nonwoven geotextiles
• GEOTEX* high strength fabrics and geotextile tubes
• PAVE-DRY* asphalt overlay fabrics
• L.ANDLOK* turf reinforcement mats, erosion control blankets

and fiber roving systems
• PYRAMAT* 3-dimensional erosion and reinforcement matrix
• GEOFIBERS™ 3-dimensional soil reinforcement fibers
• FIBERMESH* fibers for concrete reinforcement

Call u> or our many distributors today.

Distributed by:

SYNTHETIC INDUSTRIES
Geosynthetic Products Division

Sailer makes no warran?/ express or implied, concsrnmg the product furnished hereunder other than at the rime of delivery it shall be ol the Quality and specification stated herein.
Any implied warranty ot fitness for j particular purpose is expressly excluded, and. to the extent that it is contrary to the foregoing sentence, any implied warranty of merchantability is
expressly excluded. Any recommendations made Oy Seller concerning tne uses or applications of said product are believed reliable and Seller makes no warranty of results to be
obtained. If me product does not meet Synthetic industries' current published specifications, and the customer gives notice to Synthetic Industries before installing tne product, then
Synthetic industries *ili replace the product without charge or refund the purchase price.

S 1997 Syntrwtic lndusr«i.
G»osyn(fi«uc P/oduc
GPO-PJ-IOO f lROOI3 l»8 Printed in USA

11/97-IShT



CONSTRUCTION SPECIALTIES
Since 1916 83

SYNTHETIC
INDUSTRIES

ONSTRUCT1ON PRODUCTS DIVISION
. "Smart Solutions in Synthetics*1"

EROSION
CONTROL

LANDLOK EROSION MATS

4 Roadside Ditches
4- Stormwater Channels
4 Detention & Retention
4 Banks & Shorelines

4 Dams, Dikes & Levees
4 Steep Slopes
4 Geosynthetic Reinforced Earth Structures
4 Landfill Slopes & Diversion Ditches

ANDLOK EROSION MATS are
effective from the moment they are

installed, providing superior temporary
erosion protection, rapid vegetative estab-
lishment, and outstanding long term erosion
resistanceto tractive forces (sheerstresses)
associated with high flow velocities of steep
slopes and channels.

Erosion Control Revegetation Mats

LANDLOK ECRM 450 is an erosion control and
revegetation matrix comprised of a dense,
three-dimensional web of green polyolefin fibers
oriented and mechanically bonded between rwo
nets. This matrix has been designed to provide
maximum erosion protection without sacrificing
optimal ground coverage f= 75%) while allowing
forgrowth of vegetation through the mat.

Turt Reinforcement Mats

LANDLOKTRM lOGOisaTurfReinforce-
ment Matrix consisting of a lofty three-
dimensional web of black polyolefin fibers
positioned between two high strength,
biaxially oriented nets mechanically bound
together by polyolefin stitching to form a
dimensionally stable matrix. LANDLOK
TRM 1060 has sufficient thickness (> 112"}
and void space (>90%), balanced with
optimal ground cover (~ 60%) to allow soil
filling and/or retention as well as emergence
of plants from beneath or within the matrix.
Soil, "the quintessential mulch", acts as a
womb to induce seed germination, nurture
seedling development and allow the root
system to become entangled with the
geosymhetic matrix.

A R O O I 3 U 9



CONSTRUCTION SPECIALTIES
Since 1916

(SYNTHETIC
INDUSTRIES

PROOUOS DIVISION
"Smart Solutions in

POLY JUTE
«> Inexpensive
+ Extra Wide Rolls
4 Easy Handling, Storage and Installation
+ Maintains Strength When Wet
4 Accelerates Vegetative Development
4 Photodegradable/Nonpermanent

EROSION
CONTROL

"Environmentally Friendly"
Steep Slopes
Low Flow Channels
Bioengineering Geotextite
Anchor for Straw/Hay Mulches
Sod Reinforcement Underlay

POLYJUTE® .open weave geotextile is a flexible erosion control product de-
signed to hold seeds and soil in place until vegetation is established. The
natural looking, high strength polypropylene mesh protects the soil surface
from water and wind erosion while offering partial shading and heat storage
to accelerate vegetative development.
As the plant materials developi roots and shoots will pass unconstricted
through the degrading material. POLYJUTE® erosion mesh is easily cut for
plantings through the matrix.

PROPERTY TEST METHOD
A Tensile Strength*

A Elongation at Break (max)*

A Multen Burst Strength

A Mass Per Unit Area

A Aperture Sue

A Moisture Absorption

A Smolder Resistance

ASTM 0-4632

ASTM 0-4632

ASTM 0-3786

ASTM 0-5261

Measured

ASTU D-570

FTMS-CC-5-l9tB

MARV« ^1
ENGLISH METRIC
35x20 bs

45%

75 pa

ITSotfyd*

Q.10x0.l2inch

0.01%

Yes

ISSxSSN

45%

SlSkPa

55gr/m2

2.5 x 3.0 mm

0.01%

Yes

o
tn
CO

o
o
cc

<M// w/*« «» Minimum Avtagt Roll Vilan (MARV) Unlia OtHttwIa IMlciM
• Values lor Both Machine and Cross Machine Directions Under Off or Silurtttd Condition!

ROLL CHARACTERISTICS

DIMENSION
A Standard Rofl Sizes

A Ron Areas
A Rofl Weights

ENGLISH
12.5" x 432* '4' (43?

600 yd2 /192yd1

90bS/30lbs

METRIC
XBtit317m/U1i131.7ffl

501.6m*/160.5m*

40.9 kg /1 3.6 kg
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ANCHORS

LANDLOK® FRS 3112/3113

NOTES:
1.15.2 x 15.2 cm (6 x 6 In) DEEP CHECK SLOTS ALONG SWALE LENGTH @ 7.6 - 9.1 m (25 - 30 ft)
INTERVALS
2. ANCHORS ON 0.3 m (1 ft) CENTERS PROTRUDING 7.6 -10.2 cm (3 - 4 in) ABOVE SURFACE
(OPTIONAL)
3. APPLY LANDLOK® FRS 3112/3113 @ 0.08 - 0.14 kg/m» (0.15 - 0.25 Ib/yd1) (WITH TACK COAT
APPLICATION)

Construction«Civil Engineering Products Group
4019 Industry Drive

Choltonoogo. TN 37416
Phone: 1 -BOO-FIX-SOH. Fox: 1-423-485-9068

Please note that the information presented herein is general information only. It is
for conceptual use only ond not intended to be used for construction. While every
effort has been made to ensure its accuracy, this information should not be used
for a specific application without independent professional examination and verification
of its suitability, applicability ond accuracy.

A

Rev Dote

FRS Swale Layout
Dote:

6/12/98
Drown

roi
Scale:

NTS
FILENAME: FRS Swole Layout
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IV

60-90 cm
<2-3tt)

WATER FtOW

30cm
(12 In)

15cm
(6 In)

NOTES:
1. PLACE 3 ANCHOR / m* (2 % ANCHORS / Yda) FOR CHANNELS

onstruction* Civil Engineering Products Group
4019 Industry Drive

x- Chottonooqo. TN 37416
Phone/ OO-FIX-SOIL Fox: 1-423-485-9068

FILENAME: Terror Anchor Trench

Pleose note that the information presented herein is general information only. It is
for conceptual use only and not intended to be used for construction. While every
effort has been made to ensure its accuracy, this information should not be used
for o specific application without independent professional examination and verification
of its suitability, applicability and accuracy.

A
A
Rev Date

Terminal Channel Anchor Trench
lo'-

10/98
Drown
3y: DLH

Scole:
NTS C
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"V

10cm
(4ln)

10 dm
(4 to)

HIE
'S- F

^WlPPfp±t^=^±W±feN_telilTyTfeFbrllfcllfellfc;!

NOTES:
1. PLACE 3 ANCHOR / m1 (2 X ANCHORS / YcP) FOR CHANNELS
2. EXTEND LANDLOK® or PYRAMAT© TURF REINFORCEMENT MAT (OR EQUAL) TO
ACCOMODATE MAXIMUM DESIGNED FLOW DEPTH

Construction«Civil Engineering Products Group
4019 Industry Drive

Chottonoogo. TN 37416
Phone: 1 -800-FlX-SOll. Fox; 1 -423-485-9068

Please note that the information presented herein is general information only. It is
for conceptual use only ond not intended to be used for construction. While every
effort has been made to ensure its accuracy, this information should not be used
for a specific application without independent professional examination ond verification
of its suitability, applicability ond accuracy.

A
A
Rev Dote

Typical Channel Cross-Section
Dote: Drown

6/11/98Py:DLH
Scole:

NTS
FILENAME: Typical Channel Cross Section



-\J_
30.5cm T~
(12 In)

15.2cm
(6 In)

ANCHORS

LANDLOK® OR PYRAMAT®
(OR EQUAL)

10.2cm
(4 in)

NOTES:
1. PLACE 3 ANCHOR / ma (2 VJ ANCHORS / Yda) FOR CHANNELS
2. INSTALL LANDLOK® OR PYRAMAT® TURF REINFORCEMENT MAT (OR EQUAL)
AND SOIL FILL (OPTIONAL)

onstruction»Civil Engineering Products Group
4019 Industry Drive

Phone/
Chattanooga, TN 37416

00-FIX-S01L Fa*: 1-423-485-906B

FILENAME: lypico Stop* CroSi Section

Please note that the information presented herein is general information only. II is
for conceptual use only and not intended to be used for construction. While every
effort has been made to ensure its accuracy, this informot.ion should not be used
for o specific application without independent professional examination and verification
of its suitability, applicability and accuracy.

A
A
Rev Date

Typical Slope Cross-Section
n~— Drown

r: PL12/98ry"DLH
Scole:

NTS
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ANCHORS
15.2cm
(6 In)

0.6 - 0.9 m
<2-3ft) LANDLOK®407GT

(OR EQUAL)

SOD (OPTIONAL)
OR SEED

30.5cm
(12 In)

10.2cm
(4 in)

NOTES:
1. INSTALL LANDLOK® 407GT EROSION MESH (OR EQUAL)
2. USE 2 ANCHORS / METER (2 % ANCHORS / SY)
3. PLACE SOD ON TOP (OPTIONAL) OR SEED BENEATH

Construction«Civil Engineering Products Group
4019 Industry Drive

Chottonoogo. TN 37416
Phone: 1-800-FlX-SOIL fox: 1-423-485-9068

Please note that the information presented herein is general information only. It is
for conceptual use only and not intended to be used for construction. While every
effort has been mode to ensure its accuracy, this information should not be used
for o specific application without independent professional examination ond verification
of its suitability, applicability ond accuracy.

A
A
Rev Dote

Typical Slope for LANDLOK 407GT
Dote:

6/l2/98ry:DLH
rown Scale:

NTS
FILENAME: Typical Slope Cross Section for LANDLOK 407CT



o01

10.2cm
(4 In)

LANDLOK® OR PYRAMAT®
(OR EQUAL)

•HraTPTl^RlHlBl

^̂ SiiiSS-1- 7. ^̂ fflfSlllr̂ l̂ PllSH
;±inaji=m3iî in=in=[n=i3̂ Hti=iiEiN=l=ii!:

NOTES:
1. EXTEND LANDLOK© OR PYRAMAT® TURF REINFORCEMENT MAT (OR EQUAL) TO
ACCOMODATE MAXIMUM DESIGNDED FLOW DEPTH
2. PLACE 3 ANCHOR / m» (2 % ANCHORS / Yd*) FOR CHANNELS

onstruction»Civil Engineering Products Group
4019 Industry Drive

Chattanooga. TN 37416
Phone: / 700-FIX-S01L Fox; 1-423-485-9068

Please note that the information presented herein is general information only. It is
for conceptual use only and not intended to be used for construction. While every
effort has been made to ensure its accuracy, this information should not be used
for a specific application without independent professional examination and verification
of its suitability, applicability and accuracy.

A
A

Dote

V-Ditch Cross-Section

FILENAME. V -ross Section

Date: Dr

[ t2/98Py:
rown

DLH
Scale:

NTS



SILT-
SEDIMENT CONTROL

Silt-Stop Fences are designed
to reduce sediment run-off
from disturbed soils into
lakes, streams, streets or any
sensitive areas. The specially

designed fabric allows for water move-
ment through the fabric, while suspended
soil particles settle behind the fence.

Due to various soil conditions and state
specifications, American Excelsior Company
offers a variety of fence constructions. You
should check with your local representative
for assistance in selecting your site-specific
products.

Silt-Stop Specifications and Installation Instructions:
"eneral installation instructions (consult your local representative for local specifications).

American
Excelsior
Company

Slope Check Ditch Check Joining Fences

Ground
Una

Existing
SoH

6" x 6" Trench Bottom of Ditch

Filter Fabric:
Extends into trench

American Excelsior manufactures a very complete line,
of erosion and sediment control products. Please call us
at our toll-free number: 1-800-777-SOIL (7645)
for complete information on all of our products, or
consult the reverse side for the location nearesf you.

Place the end post of the second fence
inside the end post ot the first fence.

Rotate both posts at least 180 degrees
in a clockwise direction to create a tight
teal with the fabric material.

Drive both posts about 10 inches into
the ground and bury flap.

in
CO

CD
o
cc

American
Excelsior
Company
E A R T H SCIENCE DIVISION



SEDIMENT
The log that controls movement of silt and reduces water flow in critical area

Sediment Log Features
«r On site installations have shown Sediment
Log's open core matrix does not defied water
flow or silt around the ends of the installation.
Intimate soil contact with the Sediment Log
and expansion of the Curlex* wood fibers
inside the log core offset undermining,
overtopping, and blow outs.
* The Sediment Log outside is made up of a
durable, open weave, containment mesh. The
inside core is filled with 100% Curlex* Aspen
excelsior wood fibers. The fibers are curled
and have soft interlocking barbs that expand
when wet. The fibers protrude through the
containment fabric, allowing intimate contact
with the soil conditions.
*/ Available in 20* diameter and lengths of
7.5', 10' and 12'. Sediment Log is one of the
best management practices (BMP) to meet
NPDES requirements.

Where to find us!
Cleveland ATM
Horwa*. OH 44857
70 Cleveland Road
419-668-6740
800-421-8083

C-ncinnan. OH 45216
415 Was Saymoor Avenue
5)3-761-7384
For IN. OH. KY. WV Only
900-325-2135

Snebcygen. W1 53082
PO Bo«249
3127 South 3i« Street
930-458-4333
Wl Only 800-261-7505

Indianapolis. IM 46268
31256 B Zionsville Road
117824-7014

Chicago Area
Lombard. IL 60149
Mil Nortfl DuP»g* Avenue
630-627-3200
800-232-3679

6. Mmn*apdl« ATM
FtKi*f. MN 55432
14081«Av». N.E.
612-780-5810
800-746-1685

7 St. LouiiAraa
Earth City. MO 63045-1507
3906 VwiturM Way
314-770-1995
800-969-2692

8. Kansas City ATM
Norn Kansas City. MO 64116
1612Tan»y StrMt
816-842-3035
800-966-2692

9. LilttoRocKA/M
North UtlM flock. AH 72117
P.O Boi 17873
313 Phillips Poad
501-945-4661
For AR-501. MS-601.
TN-901 OnlyaOO-432-2217

10 New Oruans Area
Jetlcrion. LA 70121
4800 Riv«r Road
504-736-9000
800-275-5834

11. M«mphrt.TN 38118
3846 Dttlp SUM
90 1-797-8688
800-365-7302

12 Naihvill*.TN 37203
611 Mcrrin AVMIM
615-254-9275
800-254-8097

13. Metro Atlanta Aru
BarrttiviM. GA 30204
302 Hwy. 341 South
770-358-7748
800-241-4137

14.
Coktmbia. MO 21046
7075 Oakland MM Road
410-290^6700
800-825-0464

15. Pittsburgh. PA 15206
16 Sifvtf Lake Dnvt
412-363-4400
800-394-6665

16 Edison. NJ 08817
45 Distribution Btvd
732-287-3332

17. Oklahoma CMy. OK 73127
P.O. Box 270786
5011 Wait Rano
405-949-1693

18. Dallas/Fort Worth ATM
Arlington. TK 76005
P.O. BOX 5624
900 Avtnu* H East
817-640-2161
800-777-2691

19. 0 Paso. TX 79923
P.O. Box 23150
3842 Dor tzno
915-534-4226
800-637-4688

20. Albuquerque. NM 87197
P.O. Box 6879
40t9EdttlShfd.,NE
505-345-7806
800-658-5933

21.0*wer, CO 80229
6475 Franklin Street
303-287-3261
800-537-4130

22. Salt Lake City ATM
North Salt Lake. UT 84054
P.O. Box 540538
350 North Redwood Road
801-292-6060
800-743-2285

23. Phoenix. AZ 85043
200 5. 49th Avenue
602-269-3860
800- 224- It 00

24. Tuewn, AZ 8S043
3300 Ea« 36th Street
520-623-0394

25. Loi Angeles ATM
Plea ftivera. CA 90660
8320 Canlort Street
562-949-2461
800-321-2461

28. Frsmonl. CA 94538
47619 Kilo Road
510-656-6697

27. Yakima, WA 98901
609 South Front SlrMt
509-575-5794
aoO-228-0729

American
Excelsior
Company

P.O. Box 5067 / 850 Ave. H67/850Ave.HEasl
A R O O I 3 5 8

E A R T H S C I E N C E DIVISION

t/Arlington. TX 76011 / (817) 640-1555 /1-800-777-7645 / Telefax (817) 649-7816

Web Page www.amerexcel.com AEC Form No. 059
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Amoco Fabrics and Fibers Company
EROSION
CONTROL

Amoco's Geotextiles make retaining walls
financially feasible. In fact, a geotextile retaining
wall can be built for less than half the cost of a
conventional wall. Woven geotextiles offer other
significant advantages over conventional meth-
ods, such as simplified installation and construc-
tion, and the ability to use on-site backfill
material.

Engineers like the fact that Amoco Geotextiles
give them flexibility in design. Amoco reinforced
geotextile walls can be designed using AASHTO,
FHWA. NCMA and U.S. Forest Service design
methods. Amoco's technical support resources
can help you select the property values required
for each.

Amoco 2006, 2016 and 2044 are all used for construction of reinforced walls. Each can be used in a
wrapped-face configuration or with a variety of facing units. Amoco 2006 and 2016 are ideal for small
or temporary walls. Amoco 2044 is prequalified and specified by manufacturers of popular modular
block systems.

SEDIMENT
CONTROL

Temporary silt fences perform a vital function
for the construction industry. Because
construction activity disturbs vegetation,
topsoil is vulnerable to being washed away
by rain. Without geotextile silt fences,
sediment often ends up in streams, rivers
and lakes, killing fish and other aquatic life.

Amoco 2130 offers the high soil filtering
efficiency and the lowest water flow rate
to meet ASTM 05141 and VTM-51
requirements.

A R O O I 3 5 9



To install 51
Amoco Si it
compact. f
use of prea
to the fabr:
unroll, stre::

• fence, simply drve stakes on site, attach
:snce fabric with stapler, backfill, and
-.- alternate methco" of installation is the
jEssmbled silt fence. Posts are preattached

allowing convenient installation. Simply
r. and drive staxas

Note If passible, silt fence S"ould be irsialled in a 6"
deep trencr :o prevent sedir ent flow underneath the
fence Mao sure that all succcning posts are on the
down slcc£ ; 3e of the fenorc.

Amoco Offers A Variety Of Silt Fence Fabrics To
Accommodate A Wide Range Of Requirements.
Amoco Silt Fence Fabrics are designed specifically to reduce soil sediment
run off from, or into, protected areas. They function in a manner similar to
a sedimentation basin in which water is allowed to filter through the fabric
while suspended soil particles settle to the ground. This restricts the loss
of costly soil from the site while permitting the water to drain efficiently.
These fabrics are made of woven polypropylene yarns, which have been
treated to resist degradation caused by exposure to sunlight.
Polypropylene is one of the most inert textile polymers available and highly
resistant to commonly encountered soil chemicals, mildew, and bacteria.

Style 2122 - This highly engineered silt fence product provides a unique
combination of soil filtering efficiency and water flow rate.

Style 2125 - Combining efficiency, low flow rate, and economics, this
material meets the AASHTO M-288-90 requirements for self-supported
sediment control.

Style 2127 - This is Amxo's most economical fencing fabric, designed to
meet the needs of the open-spec market.

Style 2130 - Offers the highest soil filtering efficiency, and the lowest
flow rate to meet vTM-51 requirements.

Style 2155 - Same physical properties as 2125 but an attachment belt is
added for those specifications which require a support at the top.

Style 1380 - Medium flow rate, high strength, premium Silt Fence with
post attachment belt for quick and easy installation on supporting posts.

Style 1198 - High flow rate, very high strength, long lasting, with
enhanced resistance to sunlight exposure.

Tne Source For Geotextne Solutions

Amoco Fabrics and Fibers Company
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Physical Properties

Grab Tensile, bs. ASTM-0-4632

Grab Elongation, % ASTM-0-4632

Mullen Burst, psi

Trapezoidal Tsar, Ibs.

ASTM-D-3786

ASTM-D-4833

ASTM-D-4533

t - v sJwl.

HYDRAULIC PROPERTIES

AOS. US Sieve Number

Permittivity, gal/min/ft^

ASTM-0-4751

ASTM-D-4491

30/40

90

20/30

15

10/30

30

30/50

30

30/50

30

30/40

10

30/40

PACKAGING

' Dimensions 2122

Roll Width .

Roll Length

Roll Diameter

Gross Weigr:

Area

Ft. 2 j 3

2125

2 3

Ft. 5100 ;o 6600 6000 to 7500

In. 28 28

Lbs. ' 330 491

1133 1700
Sq. Yds to to

1466 2200

301
• -
1333
to

1666

29

447

2000
to

2500

2127 1380

2 3 ,. 3.5 ,

6000 to 7500 150

27

312

1333
to

1666

27 ' 8

463 25

2000
to 58

2500

.^^^^^^s^^^i^^^^^t^^^^^^^^^^^^s^^^^^f-^^^^

I ;;:T-^££^^
Properties . ,: . 2122

Yarn Cons;r.c::on _ T/M

2125 2127

T/T : T/T

Color BL/'BL ! BL/BL ; BL/BL
' i

1198
, ——————

3

450

12

65

150

.. .'v.. '.,-•" ••;.•:
HMHOm ____

2130'"
——— ———

2 3

6000 to 7500

29

343

1333
to

1666

29

500

2000
to

2500
sssiSssaei

2155" ]
1

I
2- 3 |

4500 to 5400 ;

1

25 25 i
. 212 314

1000
to

1200

1500
to

1800
%ft$$t$!pZ

•̂ •l̂ HD^HVâ ^m^̂ DHM

1
1380 | 1198

r/s ! W/Mi

mSaw
2!3Q*" 2155"

T/T T/T

G/BL i BL/BL | BL/BL BL/BL
i !
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TEMPORARY SILT FENCE
GUIDE SPECIFICATION

DESCRIPTION

This work shall consist of furnishing, installing, maintaining, and removing a
temporary water permeable filter fence (silt fence) to remove suspended particles
from the drainage water passing through it.

The quantity of temporary silt fence to be installed will be affected by the actual
conditions which occur during the construction of the project. The quantity of
temporary silt fence may be increased or decreased at the direction of the engineer.
Such variations in quantity will not be considered as alterations in the details of
construction or a change in the character of the work.

MATERIAL REQUIREMENTS

Silt Fence: The silt fence shall be constructed of a minimum 36-in. wide geotextite
securely fastened to posts. The geotextile shall be attached to the up-gradient side
of the posts such that a 6-in. to 8-in. length of geotextile is left unattached at the
bottom to be buried in soil. The silt fence shall be constructed to withstand the
forces induced by sediment loading. When required, wire or another type of
support shall be constructed between the geotextile and the posts to improve the , J
load carrying capacity of the silt fence.

Geotextile: The geotextile shall be composed of synthetic fibers formed into a
woven or nonwoven fabric. Woven geotextiles shall meet the property
requirements provided in Table 4-1. Nonwoven geotextiles shall meet the property
requirements provided in Table 4-2. The geotextile shall contain stabilizers and/or
inhibitors to make the fibers resistant to deterioration resulting from exposure to
sunlight or heat. Edges of the geotextile shall be finished to prevent the outer fibers
from pulling away from the geotextile. The geotextile shall be free of defects or
flaws which significantly affect its physical and/or filtering properties.

Fibers used in the manufacture of geotextiles shall be composed of at least 85
percent by weight polyolefins, polyesters, or polyamides. They shall be formed into
a previous network of filaments or yarns which retain dimensional stability including
selvages under normal handling, installation and service conditions. The geotextile
shall be free of any treatment or coating which might adversely alter its physical
properties after installation. Each geotextile roll shall be labeled or tagged to
provide product identification sufficient for inventory and quality control purposes.
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The geotextile shall be protected from the elements prior to installation. The
geotextile shall not be exposed to temperatures greater lhan 140° F.

Posts: Posts shall be a minimum of 4 ft. long and pointed at one end. Wood or
steel posts may be used. The post type selected shall be based on anticipated
drainage conditions and silt loading. Maximum post spacing shall be between 4 ft
and 6 ft depending on anticipated drainage conditions and silt loading. Soft wood
posts shall be at least 3-in. in diameter, or nominal 2 in. x 4 in. and straight enough
to provide a fence without noticeable misalignment. If oak posts are used, the size
may be reduced to 1-1/2 in. x 1-1/2 in. with a tolerance of minus 1/8 in. providing the
cross-sectional area is a minimum of 2.25 in2. Steel posts shall be round, "U", "T",
HL" or "C" shaped with a minimum weight of 0.75 Ib/ft. Higher post weights may be
required as directed by the engineer.

Support: When required, wire or another type of support shall be used to improve
the load carrying capacity of the silt fence. Support is required for silt fence
constructed with nonwoven geotextile. Support shall be at least 34-in. high and
strong enough to support applied loads. The support shall be fastened securely
between the geotextile and the post.

Prefabricated Fence: Prefabricated fence systems may be used provided they
meet all of the above material requirements.

Fasteners: The geotextile may be attached to the posts using geotextile pockets,
hems with cord, staples or nails. Wire staples shall be a No. 17 gauge minimum and
shall have a minimum 0.75 in. wide crown and 0.5 in. long legs. Staples shall be
evenly spaced with at least 4 per post. Nails shallbe a minimum of 14 gauge, 1 inch
long, with 0.75 in. button heads. Nails shall be evenly spaced with at least 4 per
post.

CONSTRUCTION AND INSTALLATION REQUIREMENTS

Silt Fence: The contractor shall install silt fence in accordance with this specification
and as shown in the contract drawings or as directed by the engineer. Silt fence
construction shall be adequate to handle the stress due to sediment loading. Posts
shall be installed at least 18-in. deep into the ground. Where an 18-in. depth is
impossible to achieve, the posts should be adequately secured to prevent
overturning of the fence due to sediment loading.

All geotextile splice joints shall be sewn. Silt fence splice joints shall be constructed
with a minimum overlap of 18 in. as shown in Figure 4-1. The bottom geotextile
edge of the silt fence shall be buried to a minimum depth of 6 in. such that no water
flow can pass beneath the silt fence. The geotextile shall be buried as shown in
Figure 4-2. When wire support fence is used, the wire shall also be buried a
minimum of 2 in. and extend a maximum of 32 in. above the original ground
surface.

4-2
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Maintenance and Removal: The silt fence shall remain in place until the engineer
directs that it be removed. The contractor shall maintain the silt fence until it is
removed, and shall remove and dispose of soil accumulations at the silt fence when
so directed by the engineer.

It is the contractor's responsibility to maintain the integrity of silt fences as long as
necessary to contain sediment runoff. The contractor shall inspect all silt fences
immediately after each rainfall and at least daily during prolonged rainfall. Any
deficiencies shall be immediately corrected by the contractor. In addition, the
contractor shall make a daily review of the location of silt fences or posts in areas
where construction activities have changed the natural contour and drainage runoff
to ensure^hat the silt fences are properly located for effectiveness. Where
deficiencies exist, additional silt fences or posts shall be installed as directed by the
engineer. The silt fence should be promptly repaired or replaced should it become
damaged or otherwise ineffective.

Sediment deposits shall either be removed when the deposit reaches approximately
1/2 of the height of the silt fence or a second silt fence-shall be installed as directed
by the "engineer. Silt fence which has been removed will remain the property of the
contractor. Upon removal of the silt fence, the contractor shall remove and dispose
of excess soil accumulations, dress the area to give a pleasing appearance and
vegetate all bare areas in accordance with the contract agreements.

METHOD OF MEASUREMENT

Silt Fence: The quantity of temporary silt fence to be paid for will be the actual
number of lirvear feet of silt fence, measured in place from end post to end post of
each separate installation, which has been completed and accepted.

Sediment Removal: Removed sediment will be measured by the cubic yard.

BASIS OF PAYMENT

Silt Fence: Silt fence will be paid for per linear foot which shall be"full
compensation for completing the work specified. Such payment shall be'full
compensation of furnishing a!! materials, erecting, maintaining, and removing the
fence.

Sediment Removal: Removing the accumulated silts shall be paid for by cubic
yards. Dressing and grassing will be paid for by the acre.

4-3
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TABLE 4-1

PHYSICAL REQUIREMENTS FOR

WOVEN GEOTEXT1LE1'2'* '

Property

Tensile
Strength
Elongation
Permittivity
Apparent
Opening
Size
Ultraviolet
Stability4

Units

Ib

%
gal/min/ft2

U.S.
Standard
Sieve No.

%

Standard
Siit Fence

90

50
15
20

80

High

Performance
Silt Fence5

100

50
90
30

80

Test

Method

ASTM D 4632

ASTM D 4632
ASTM D 4491
ASTM D 4751

ASTM D 4355

Notes:

1. Conformance of geotextiles to specification property requirements shall be
determined according to ASTM D 4759, "Practice for Determining the
Specification Conformance of Geosynthetics".

2. Contracting agency may require a letter from the manufacturer certifying the
geotextile meets specification requirements.

3. All numerical values, except values for elongation, represent minimum
average roll value (i.e., average of test results from any sampled roll in a lot
shall meet or exceed the minimum average values in the table) in weaker
principal direction. Values for elongation represent maximum average roll
values. Stated values are for non-critical, non-severe conditions. Lot sampled
according to ASTM D 4354, "Practice for Sampling Geosynthetics for Testing".

4. Percent of minimum tensile strength (ASTM D 4632, "Test Method for
Breaking Load and Elongation of Geotextiles [Grab Method!") retained after
weathering per ASTM D 4355, "Test Method for Deterioration of Geotextiles
from Exposure to Ultraviolet Light and Water (Xenon-Arc Type Apparatus)"
for 500 hours.

5. High performance silt fence should be used on projects requiring high flow
rates through the silt fence or on projects requiring higher sediment
retention.
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TABLE 4-2

PHYSICAL REQUIREMENTS FOR NONWOVEN GEOTEXTILE1'2'3

Property

Tensile
Strength
Elongation
Permittivity
Apparent
Opening
Size
Ultraviolet
Stability4

Units

Ib

%
gal/min/ft2

U.S.
Standard
Sieve No.
%

Standard
Silt Fence

90

50
15
70

80

Test

Method
ASTM D 4632

ASTM D 4632
ASTM D 4491
ASTM D 4751

ASTM D 4355

Notes:

1. Conformance of geotextiles to specification property requirements shall be
determined according to ASTM D 4759, "Practice for Determining the
Specification Conformance of Geosynthetics".

2. Contracting agency may require a letter from the manufacturer certifying the
geotextile meets specification requirements.

3. All numerical values represent minimum average roll value (i.e., average of
test results from any sampled roll in a lot shall meet or exceed the minimum
average values in the table) in weaker principal direction. Stated values are
for non-critical, non-severe conditions. Lot sampled according to ASTM D
4354, "Practice for Sampling Geosynthetics for Testing".

4. Percent of minimum tensile strength (ASTM D 4632, "Test Method for
Breaking Load and Elongation of Geotextiles [Grab Method]") retained after
weathering per ASTM 4355, "Test Method for Deterioration of Geotextiles
from Exposure to Ultraviolet Light and Water (Xenon-Arc Type Apparatus)"
for 500 hours.
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FIGURE 4-1 SILT FENCE SPLIC^ JOINT

U—18" minimum -*•!

- FIGURE 4-2 SILT FENCE GEOTEXTILE BURIAL

Post

Amoco
Silt Fence

Post
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2"

2"

1"

CD 00

American
Excelsior
Company
E A R T H S C I E N C E D I V I S I O N

P.O. Box 5067 / 850 Ave. H East / Arlington, TX 76011 / (817) 640-1555
Telefax (817) 649-7816 / 1-800-777-7645
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A COMPLETE LINE OF NONWOVEN GEOTEXTILES
:; THAT HELP YOU DESIGN WITH CONFIDENCE ,

K!
!f!re
III

cnnditians 'of ose and 6andfin§ Biay Vaiif'and are

i fnformatioii anfy and in no way modifi. amend, enlarge or create ktvf warranty. Nothing contained hcrem B to he construed as,
iiî is% «oniinen;drfflfi to infringe any patent ;;-;^..'y-^



AMOCO WOVEN CONSTRUCTION FABRICS
Property

Grab Tensile
Grab Elongation
Mullen Burst

Puncture
Trapezoidal Tear
UV Resistance
Abrasion Resistance
(Strength retained)

Apparent Opening Size

Permittivity

Test Method
ASTM-D-4632

ASTM-D-4632

ASTM 3786

ASTM-D-4833

ASTM-D-4533

ASTM-D-4355-

ASTM-D-3884
(1000 cycles-CS17 wheel)

ASTM-D-4751

ASTM-4491

Units
fbs.
%
psi
Ibs.
Ibs.
%"
Ibs.

US Sieve
Number

gal/min/ft*
sec1

2125
WARP 110
FILL 100

15

275

60

50

70

n/a

20/30

15
.2

1380
SIM St«p»

WARP 175

25

300

80

50

70

n/a

30/50

30
.4

1199
WARP 350
FILL 230
WARP 34
FILL 32

510

140
WARP 75
FILL 65

90

55

70/100

5
.04

1198
WARP 300
FILL 200

WARP 30
FILL 23

450

120

W1P75
L65

90

55

30/50

50
.5

2006

300

15

600

120

120

70

n/a

30/70

2
.02

2002

200
15

400

90

75

70

n/a

30/70

4
.04

2000

140

15

350

70

45

70

n/a

30/70

4
.04

2090

90

15

200

30

30

70 (200hrs.)

n/a

30/70

2
.02

'Fabric conditioned as per ASTM-D-4355 "Percent of minimum grab tensile ahef conditioning. Minimum Roll Average value*. Nonfunctional propertlaa auch as color, weight, and thlckneM are not ahown.

Packaging
Roll Width (ft.)

Roll Length (ft.)

Roll Diameter (in.)
Gross Weight (Ibs.)

Area (sq. yd.)/

2125

2

1500

8

60

333

3

1500

8

90

500

1380
Silt Stop*

3.5
150

8

25

58

2.5

150

8

18

42

1199

6

450

12

140

*»(

1198

6

450

12

140

300

2006

14.5

310

12

220

500

2002

12.5

504

13

220

700

14.5

435

12

220

700

18

350

11

220

700

2000

12.5
504

11

140

700

18

350

10

140

r

2090

12.5

720

13

160

1000

The inkxmation presets. - nerein. while not guaranteed, is 10 the best ot our knowledge true and accurate and ine
performance of any product, since the manner ol use and handling are beyond our control. Nothinq contained hon-iii is to

assumes all responsibility lor its use. No warranty or guarantee expressed at implied
-jii.^-d ;i». •>• :•.:.•- ; • >• :- - •.-•-.̂ rn.">f<-(t;' i. i •-•« V-.-- •-. •,
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DRAINAGE GEOTEXTILES
GUIDE SPECIFICATION

•i, IM <
DESCRIPTION

This work shall consist of furnishing and placing a geotextile for the following
drainage applications: edge of pavement drains, interceptor drains, wall drains,
recharge basins, and relief wells. The quantities of drainage geotextiles as shown
on the plans may be increased or decreased at the direction of the engineer based
on construction procedures and actual site conditions that occur during
construction of the project. Such variations in quantity will not be considered as
alterations in the details of construction or a change in the character of the work.

MATERIAL REQUIREMENTS

Drainage geotextiles shall meet the physical requirements of Table 2-1. Fibers used
in the manufacture of drainage geotextiles shall consist of a material composed of at
least 85 percent by weight polyolefins, polyesters, or polyamides. The geotextile
and the threads used in sewing geotextiles shall be resistant to chemical attack, rot
and mildew. The geotextile shall have no tears or defects which adversely alter its

,_ physical properties.

i , CONSTRUCTION AND INSTALLATION REQUIREMENTS

Shipment and Storage: The geotextile shall be kept dry and wrapped such that it
is protected from the elements during shipping and storage. At no time shall the
geotextile be exposed to ultraviolet light for a period exceeding fourteen days.
Geotextile rolls shall be stored in a manner which protects them from the elements.
If stored outdoors, they shall be elevated and protected with a waterproof cover.
The geotextile shall be labeled as per ASTM D 4873, "Guide for Identification,
Storage, and Handling of Geotextiles".

Geotextile Placement: Prior to placement of the geotextile, the surface will be
prepared to a smooth condition free of debris, depressions, or obstructions which
may damage the geotextile. The drainage geotextile shall be placed loosely (not
taut) with no wrinkles or folds. Care will be taken to place the geotextile in intimate
contact with the soil so that no void spaces occur between the geotextile and the
trench. The geotextile shall be overlapped twelve inches or the full width of the
trench, whichever is less, at the top of the trench. Additional overlap or anchoring
may be required as determined by the engineer. The upstream geotextile shall be
overlapped over the downstream.
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Care shall be taken during construction to avoid contamination of the geotextile
with soil or other material. Contaminated geotextile shall be removed and replaced
at the contractor's expense. Any damaged geotextile shall be repaired by placing a
patch extending three feet in all directions beyond the damaged area. Damaged
geotextiies shall be replaced at no expense to the owner.

Drainage Aggregate Placement: Drainage aggregate shall be placed on the
geotextile in a manner which prevents damage to the geotextile. Placement of
drainage aggregate shall proceed immediately following placement of the
geotextile. The geotextile shall be covered with a minimum of 12 in. of loosely
placed aggregate prior to compaction. The aggregate should be compacted with
vibratory equipment to a minimum of 95 percent standard Proctor density as
determined in accordance with AASHTO T99, "Moisture-Density Relations of Soils
Using a 5.5 Ib [2.5 kg] Rammer and a 12-in. [305 mm] Drop".

METHOD OF MEASUREMENT

Geotextile: The geotextile shall be measured in square yards as computed from
the payment lines shown on the plans or from the payment lines established in
writing by the engineer. This excludes seam overlaps.

BASIS OF PAYMENT

Geotextile: The accepted quantities of geotextiies shall be paid for at the contract
unit price per square yard in place.

Payment will be made under:

Pay Item Pay Unit

Drainage Geotextile Square Yard
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TABLE 2-1

PHYSICAL REQUIREMENTS DRAINAGE GEOTEXTILES1'2'3

Property
Tensile
Strength
Elongation
Seam
Strength6

Puncture
Strength
Burst
Strength
Trapezoid
Tear
Apparent
Opening
Size7

Permittivity
Ultraviolet
Stability8

Units

Ib

%
Ibs

Ib

1b/in2

Ib

U.S.
Standard
Sieve
gal/min/ft2

r°

Class A4

180

N/A
160

80

290

50

70

50
70

Class B5

80

N/A
70

25

130

25

70

50
70

Test Method

ASTM D 4632

ASTM D 4632
ASTM D 4632

ASTM D 4833

ASTM D 3786

ASTM D 4533

ASTM D 4751

ASTM D 4491
ASTM D 4355

Notes

1. Acceptance of geotextile material shall be determined according to ASTM D
4759, "Practice for Determining the Specification Conformance of
Geosynthetics".

2. Contracting agency may require a letter from the manufacturer certifying its
geotextiles meet specification requirements.

3. All numerical values represent minimum average roll values (i.e., average of
test results from any sampled roll in a lot shall meet or exceed the minimum
values) in the weaker principal direction. Lot shall be sampled according to
ASTM D 4354, "Practice for Sampling of Geosynthetics for Testing".

2-3
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(Table 2-1 continued)

4. Class A Drainage applications are for geotextife installations where applied
stresses are more severe than Class B applications; i.e., very coarse sharp
angular aggregate is used, a minimum compaction energy greater than 95
percent of AASHTO T99, "Moisture-Density Relations of Soils Using a 5.5 Ib
[2.5 kg] Rammer and a 12-in. [305 mm] Drop", is specified, compaction of lifts
less than 12 inches thick over the geotextile, or depth of trench is greater than
10 feet.

5. Class B Drainage applications are for geotextile installations where applied
stresses are less severe than Class A applications; i.e., smooth graded
surfaces having no sharp angular projections, and no sharp angular
aggregate, a minimum compaction energy less than or equal to 95 percent
AASHTO T99, "Moisture-Density Relations of Soils Using a 5.5 Ib. [2.5 kg]
Rammer and a 12-in. [305 mm] Drop", is specified and trenches are less than
10 feet in depth.

6. Applicable only if seams are required by the engineer. Values apply to both
field and factory seams.

7. Values represent minimum recommended apparent opening sizes. Site-
specific apparent opening size values to be selected by the design engineer
based on site conditions and soils.

8. Percent of minimum tensile strength {as measured in accordance with ASTM
D 4632, "Test Method for Breaking Load and Elongation of Geotextiles")
retained after weathering per ASTM D 4355, "Test Method for Deterioration of
Geotextiles from Exposure to Ultraviolet Light and Water (Xenon-Arc Type
Apparatus)" for 150 hours.

2-4
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EROSION CONTROL GEOTEXTILES
GUIDE SPECIFICATION

DESCRIPTION

This work shall consist of furnishing and installing erosion control geotextiles
beneath rip rap, gravel, gabions or other erosion protection material in accordance
with the lines, grade, design and dimensions shown in the contract drawings and as
specified herein.

The quantities of erosion control geotextiles as shown on the contract drawings
may be increased or decreased at the direction of the engineer based on
construction procedures and actual site conditions that occur during construction of
the project. Such variations in quantity will not be considered as alterations in the
details of construction or a change in the character of the work.

MATERIAL REQUIREMENTS ' ' , . . ' .

Geotextile: The geotextiles shall be composed of synthetic fibers formed into
a woven or nonwoven fabric. Fibers used in manufacture of the geotextile shall be

^-. composed of at least 85 percent by weight polyolefiris, polyesters, or polyamides.
^ They shall be formed into a network such that the filaments or yarns retain

k dimensional stability relative to each other, including selvages. These materials
\_J shall conform to the requirements of Table 3-1. The geotextile shall contain

stabilizers and/or inhibitors to make the fibers resistant to deterioration resulting
from exposure to sunlight or heat. The geotextile shall be free of defects or flaws
which significantly affect its physical and/or filtering properties.

Gravel and Rip rap: Where rip rap erosion protection material is required, the rip
rap shall conform to the grain size requirements and thickness provided in the
contract documents. A 6-in. thick lift of gravel shall be placed between the geotextile
and the rip rap in those locations where the minimum rip rap size is greater than or
equal to 4-in. in diameter. Gravel and rip rap specific gravity shall not be less than
2.65. The gravel shall meet the following gradation requirement:

015 (gravel) <[Dg5 (rip rap)/5]

Where Of 5 and 035 are soil particle sizes of which 15 percent and 85 percent by
weight respectively are smaller. Values of DIS and D$5 are obtained from a straight
line approximation of the soil particle size distribution as determined in accordance
with ASTM D 422 "Test Method for Particle-Size Analysis of Soils".
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CONSTRUCTION INSTALLATION REQUIREMENTS

Geotextile Shipment and Storage: The geotextile shall be kept dry and wrapped . j
such that it is protected from the elements during shipping and storage. At no time ^~*^
shall the geotextile be exposed to ultraviolet light for a period exceeding fourteen
days. The geotextile shall be labeled as per ASTM D 4873, "Guide for Identification,
Storage, and Handling of Geotextiles". Rolls shall be stored in a manner which
protects them from the elements. If stored outdoors, they shall be elevated and
protected with a waterproof cover.

Geotextile Placement: The geotextile shall be placed on a smooth graded surface
approved by the engineer. The geotextile shall be placed in such a manner that it
will not excessively stretch or tear upon placement of the overlying materials. Care
should be taken to place the geotextile in intimate contact with the soil such that no
void spaces exist between the underlying soil and the geotextile. Anchoring of the
geotextile shall be accomplished through the use of key trenches or aprons at the
crest and toe of slope.

Geotextile sheets shall be joined by either sewing or overlapping. All overlaps and
seams shall be subject to the approval of the engineer. Overlapped sheets shall
have a minimum overlap of 18 in. except where placed underwater where the
overlap shall be a minimum of 3 ft. Overlaps shall be constructed with the upstream
sheet placed over the downstream sheet or the upslope sheet placed over the
downslope sheet. All overlaps shall be pinned on 3-ft. centers to hold the overlap in
place during stone placement. Pins are recommended to be 3/16-in. diameter, 18-
in. long steel pins pointed at one end and fitted with a 1.5-in. diameter washer at the
other. \_j

Care shall be taken during construction to avoid contamination of the geotextile
during construction. Contaminated geotextile shall be removed and replaced at the
contractor's expense. Damaged geotextile shall be removed or repaired as directed
by the engineer at no cost to the owner. A geotextile patch may be placed over
damaged areas if approved by the engineer. The patch shall extend 3 ft. beyond
the perimeter of the tear or damage.

Gravel and Rip rap: Gravel and rip rap placement shall begin at the toe and
proceed up the slope. Rip rap shall not be dropped onto the geotextile from a
height of more than 1 ft. Gravel shall not be dropped onto the geotextile from a
height exceeding 3 ft. Any geotextile damaged during placement of rip rap or
gravel shall be replaced as directed by the engineer at the contractor's expense. In
underwater applications, the geotextile and required thickness of rip rap shall be
placed the same day.

3-2
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METHOD OF MEASUREMENT

Geotextile: The geotextile shall be measured by the number of square yards
computed from the payment lines shown on the contract drawings or from
payment lines established in writing by the engineer. This excludes seams and
overlaps but shall include geotextiles used in the crest and toe of slopes. Slope
preparation, excavation and backfilling, bedding, and cover material are separate
pay items.

BASIS OF PAYMENT

Geotextile: The accepted quantities of geotextile shall be paid for per square yard
in place.

Payment will be made under:

Pav Item Pay Unit

Erosion Control Geotextile Square Yard

R R O O I 3 7 7



TABLE 3-1

PHYSICAL REQUIREMENTS - EROSION CONTROL GEOTEXTILES1'2'3

Property
Tensile
Strength
Elongation
Seam
Strength7

Puncture
Strength
Burst
Strength
Trapezoid
Tear
Permittivity
Ultraviolet
Stability %8

Apparent
Opening
Size9

Units
Ib

%
Ib

Ib

Ib/in2

Ib

sec'1

%

U.S.
Standard
Sieve

Class S4

500

15
300

140

1350

300

0.15
70

50

Class A5

200

15
180

80

320

50

.5
70

70

Class B6

90

15
80

40

140

30

.5
70

70

Test Method

ASTM D 4632

ASTM D 4632
ASTM D 4632

ASTM D 4833

ASTM D 3786

ASTM D 4533

ASTM D 4491
ASTM D 4355

ASTM D 4751

Notes:

1. Conformance of geotextiles to specification property requirements shall be
based on ASTM D 4759, "Practice for Determining the Specification
Conformance of Geosynthetics".

2. Contracting agency may require a letter from the manufacturer certifying that
its geotextiles meet specification requirements.

3. All numerical values represent minimum average roll values (i.e., average of
test results from any sampled roll in a lot shall meet or exceed the minimum
values) in a weaker principal direction. Lot sampled according to ASTM D
4354, "Practice for Sampling of Geosynthetics for Testing".

3-4
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(Table 3-1 continued)

4. Class S erosion control geotextiles are recommended for extremely severe
installations such as those encountered when rip rap weighing more than 250
Ibs. is used. A gravel blanket is recommended between the rip rap and the
geotextile to lessen the severity of construction damage. Seaming as
opposed to overlapping is recommended. Field trials are recommended to
demonstrate that the geotextile is not damaged by construction activities.

5. Class A erosion control geotextiles are recommended for severe installation
conditions. As a general guideline, for Class A geotextiles the drop height of
rip rap weighing less than 250 Ibs. should be less than 3 ft. Rip rap weighing
more than 250 Ibs. should be placed from a drop height of less than 1 ft.
unless field trials demonstrate that this construction activity does not damage
the geotextile.

6. Class B erosion control geotextiles are recommended for less severe
installation conditions. As a general guideline, for class C geotextiles the drop
height of rip rap weighing 250 Ibs. or less should be less than 3 ft. when a
gravel cushion is used or less than 1 ft. if no gravel cushion is used.

7. If seams are required by the engineer. Values apply to both field and factory
seams.

8. Percent of minimum tensile strength (ASTM D 4632, "Test Method for
Breaking Load and Elongation of Geotextiles" 'Grab Method') retained after
weathering per ASTM 4355, "Test Method for Deterioration of Geotextiles
from Exposure to Ultraviolet Light and Water (Xenon-Arc Type Apparatus)"
for 500 hours.

9. Values represent minimum recommended apparent opening size. Site-
specific apparent opening size values shall be selected by design engineer
based on site conditions and soils.
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Ogden Environmental and Energy Services Co., Inc./
Hart Crowser, Inc.

APPENDIX 4

Soil Stockpile Area Information

PRELIMINARY DESIGN REPORT
METAL BANK NPL SITE March 6, 2000
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VENDOR INFORMATION

Pre-cast Concrete Soil Stockpile Walls
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'Precast Concrete Containment Bin Walls"
FOR THE HANDLING, CONTAINMENT AND STORAGE OF:
Recycled glass, plastics, aluminum or paper product
Anti-skid and salt for roads and parking lots
Ferrous and non ferrous scrap metals
Topsoil and mulch materials for landscaping
Compost and sludge
Construction/demolition debris, stone, sand and gravel

ADDITIONAL USES INCLUDED ARE:
Retaining walls
Privacy screens, site and noise barriers
Containment bin walls for retrofitting existing buildings

CORNER
SECTION

Approximate Weight •
3900 IDs.

CENTER
WALL

SECTION

Approximate Weight
5300 ibs.

STANDAPD
SECTION

Tongue & Groove
Joint

Sections Bolt
Together

Approximate Weight •
S'2" • 3.750 Ibs.
7'S' - 5.500 Ibs. or

Sollenberger Silos Corp.



Product delivery and installation is done by experienced crews

Site selection and project design assistance is available

Standard size wall panels are manufactured'and. in stock, ready
for immediate delivery

A typical installation can be assembled at your job site in one (1)
day

There is no construction waste or mess to clean up

Installations can be expanded or relocated to meet your future
needs

Used panels retain an excellent resale and reuse value

Single Bay Containment Bin

Multiple Bay Containment Bin

Sollenberger Stt
"2294 Motly Pitchtr Hwy. - Chirnb.rsbuVg. PA 17201

,; Contact Mike Hair, Product Safes Afanafiwr...;,̂ *.;
264-9588 • FAX: (71 7) 264-2677

HROOI381*



"TYPICAI' Five (5) bay wall system

approx. 1,000 cu.yds. storage capacity

SOLLT GER SILOS CORP.
P.O.L N
CIIAMBERSBURG, PA 17201

- "PRECAST CONCRETE WALL PANEL0'

98 ft. O.D.

T^

- - ——

- - -

1

1

\ Std. #742
4X4 corner
panel

I
i

— • —

*

t 1
i i

\ Std. #741
\ C 1 Oil Ifcpll

wall panel

-

V

-

1 ' I
I '
\ Std #755

3'0" filler
panel -

- -

1
i I

Std. #770
7 '6" "L11
wall panel

Std. #740
5f2" "L" -
wall panel

#740
#741
#742
#755
#770

5'2"
5'2"
4X4
3'0"
7 '6"

"L"
llrpll

corner
filler
"L"

wall panels
wall panels
wall panels
wall panels
wall panels

Materials list needed to assemble the "TYPICAL" five (5) bay bin

8 ea.- Std.
16 ea.- Std.
2 ea.- Std.
4 ea.- Std.
12 ea.- Std.
21 sets - Bolts, nuts & washers for outside wall
5 ea.- flatbed loads of freight to job site

Purchase and installation options
* Customer pick up FOB production plant located in Chambersburg, PA
* Supplied and delivered to your job site - customer and/or general contractor unload and install
* Supplied, delivered and installed on a prepared area by our experienced staff

AROOI385 C c
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2"-THICK - V (CLEAN)
CRUSHED STONE

A" - 6" CRUSHED!!
STONE- BASE A/R

"PRECAST CONCRETE WALL PANEL"
BACK & SIDE WALLS

^SPg5iU*-ioeWrt»JUt«Sftrf£>! JAW *AW£
W* t{* *SS*N \ jfr'-sat '4y*$& 4*' <\V^T':-X*\S <t

UNDISTURBED SUBGRADE

2" THICK -'V1 (CLEAN)
CRUSHED STONE

V-"6" "CRUSHED
» • Vfr • Irf LJnw£f **f *•

"BY OWNER"

"PRECAST CONCRETE WALL PANEL"
DIVIDER WALLS

.... .UNDISTURBED.SUBGRADE



"CHASE" PRECAST CONCRETE PANEL
MANUFACTURING AND USE SPECIFICATIONS

PART 1 - GENERAL

1.01 REFERENCES

A. U.S.D.A. Soil Conservation Services - Standard 313.

B. ACI 318 - Building Code Requirements for Reinforced Concrete'

C. Nitterhouse Concrete Products/ Inc. engineering and design
calculations.

1.02 MANUFACTURE'S QUALIFICATIONS

A. Ten (10) years regularly engaged in the development and manufac-
turing of the "Chase" Precast Concrete Panel,

B. Fully accredited National Precast Concrete Association (NPCA)
certified manufacturing facility in accordance with NPCA QualiJ

Control Manual. i j

PART 2 - MANUFACTURED FOR THE FOLLOWING USES

2.01 AGRICULTURAL

A. -unker silo - feed storage systems.

B. Animal vaste storage systems for liquid and devatered manure.

2.02 COMMERCIAL/INDUSTRIAL

A. Bulk storage containment bin vails.

ASH AND COAL
SALT
AGGREGATES - SAND AND GRAVEL
SLUDGE
RECYCLING - METAL,GLASS,PAPER, AND PLASTIC
COMPOSTING

B. Liquid storage and treatment tank walls.

WATER
WASTEWATER

C. Retaining and barrier walls. ^^

PRIVACY/SECURITY WALLS
EARTH RETAINAGE . D n n . o Q -7
BULK HEADS flKUU 1 00 /



PART 3 - CONCRETE DESIGN

3.01 CONCRETE UNIT WEIGHT OF 150 PCF \

3.02 AIR ENTRAINED CONCRETE 6% +/-1 1/2%

3.03 WATER/CEMENT RATIO .40

3.04 COMPRESSIVE STRENGTH MINIMUM AT 28 DAYS; 5,000 PSI

PART 4 MANUFACTURING PRODUCTS

4.01 CONCRETE MATERIALS MEETING THE FOLLOWING

A. ASTM C150 - CEMENT TYPE III
8. ASTM C33 - AGGREGATES
C. ASTM D1411 - WATER
D. ASTM C260 - AIR ENTRAINING AGENT
E. ASTM C494 - SUFERPLASTICIZER

4.02 REINFORCEMENT MATERIALS MEETING THE FOLLOWING

A. ASTM A615 - DEFORMED STEEL BARS, GRADE 60

5 SYSTEM DESIGN AND ERECTION

5.01 PANEL SYSTEMS CAN BE DESIGNED, DELIVERED, AND ERECTED 3Y TRAINED,
EXPERIENCED COMPANY PERSONNEL.

5.02 CONSTRUCTION JOINTS OF PANELS CAN BE SEALED WITH AN APPROPRIATE
SEALANT WHERE APPLICABLE.
Notei Consult Engineering/Design Department for details.

5.03 FIELD OR FACTORY MODIFICATIONS -TO PANELS MAY BE MADE.
Note: Engineering/Design Department must be consulted prior to

making or requesting changes.
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Sollenberger Silos Corp.
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VENDOR INFORMATION

Soil Stockpile Cover
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REEF INDUSTRIES, INC

TOLL FREE NO. 800/231-6074
0 P.O. Box 750250 0 Houston. Texas 77275-0250 0 Fax: 713/947-2053
0 Tetex: 077-5154 0 In Texas or outside the continental U.S.A., call collect 713/943-0070

Scope:

Method:

Data:

Analysis of TX-1200 Black after Long-Terra Exposure

A sample of TX-1200 Black vas obtained from a company that had used this
material In a landfill application near Seattle, Washington. The Installation
date for the material vas November, 1386. The sample vas taken and submitted
to us for testing in late May, 1989.

As sample size vas limited, ve vere able to perforn Tensile & Elongation, PPT
Tear, Cold, Crack and Thickness testing only. See the table belov for the
coraparitive data and results.

Property

Thickness
3M Tensile

3" Elongation

PPT Tear

Cold Crack

ASTM Un -
Method Units Exposed Exposed

MD

TD

MD
TD
MD
TD

D-2103
D- 882

D- 882

D-2582

mils
Ibs
psi
Ibs
psi

Ibs

mod D-1709 deg F

4.5
63.0
4667

620

13.5

-10

5.0
67.0
4467
70.0
4667
550
150

16.2
15.4

< -10

Change

-4.3

-11.3

20.0

Results: The sample vas cleaned with vater and examined visually for delamination,
chalking, crazing etc. There vere no visible signs of degradation. The test
results as compared to unexposed product shov no deleterious effects resulting
from exposure to the elements for a period In excess of 2.5 years. The
increase in PPT most liklcy is due to heat and age curing of the laminating
adhesive. Some decline in the physical properties over a period of time is to
be expected; hovever, tensile values are completely acceptable and the fall off
in elongation may be due to the effects of the curing of the adhesive tie. a
more tightly locked matrix vould give less leevay for freedom of motion of the
film layers). This material has performed very veil and, based on the results,
should continue to give good service for quite a vhile.

O.G. Dewsnap

OLDTX12.WK1
21-JUM-89

-
.̂ .̂ nVr Manufacturing, Marketing and Distribution of Quality Plastic Products

AROOUOl*
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Griffolyn
REEFINDUSTRIES.1NC.
P-O.Box7502M;J
Houston, Texas'̂ ? •:'

.77275-0250... 5;!

Fax: 713^47-2053
1077-5154
is or outside

the continental USA,
call collect g
713/943-0070^:

\
TECHNICAL INFORMATION ON
GRIFFOLYN® TX-12OO

• GriffolyrPTX-1200 is a 3-ply, Linear Low
Density polyethylene copolymer and nylon yarn lami-
nate. Reinforcement consists of a non-woven grid of
high strength cord which provides a uniform loading

resistance of no less than 720 pounds per yard in all directions. Nylon reinforcing is in a
diamond pattern with no fewer than 48 yarns per square foot. Yarn is suspended in a
permanently flexible adhesive media to allow fiber slippage.

CUSTOMER BENEFITS
Engineered for performance, Griffolyn®means strength, quality and integrity.

• 3-layer reinforced with heavy duty nylon cord to resist punctures
and tears

• UV stabilized, cold-crack resistant and waterproof to withstand
extended exposure to adverse weather

• Chemical resistance and low permeability to provide maximum,
continuous protection

• Flexible and lightweight for ease-in-handling
• Reusable and long life expectancy

SUGGESTED APPLICATIONS
Custom fabricated to exact specifications and configurations.

• Outdoor storage, pallet, cable reel and drum covers
• Laydown covers and cleanroom enclosures
• Temporary walls, plant dividers and containment tents
• Vapor barriers, building enclosures, dust partitions and concrete

curing covers
• Agriculture storage systems, hay covers and windbreaks
• Shipping container covers and liners
• Erosion control and slope protection covers
• Field and equipment covers

CALL TOLL FREE

1-800-231-6074 A R O O U 0 5



COLORS
Griffolyn*TX-1200
applications are
endless. Available
colors include clear,
white, black and
blue.

SIZE
Stock roll sizes from
4'x 100'to 40'x
100'in increments of
4' widths. Custom
sizes up to 200' x
°W. Stock length

width tolerances
are+1% (minimum
2") on stock items.
Custom fabrication to
exact specifications
and configurations.

OUTDOOR
EXPOSURE
Average 20 to 48
months life expec-
tancy under normal
continuous exposure,
dependent on color.

USABLE
"^MPERATURE

.NGE
Minimum-40* F to
maximum +170* F

GRIFFOLYN®TX-1200 SALES SPECIFICATIONS

P H Y S I C A L P R O P E R T I E S A N D T Y P I C A L V A L U E S

Sg5SS9aS£yS9£3BS2£5"K2eaw£3E2ffi

* •••"Sj&w&'-SSK.-^ni *-flJtr&-+*ttUrf-?x*H'&fyfffr)*

.%>.7'-->;.!.:;:-r̂ ^p^T^y.̂ ^^^
.-,..:„.,...; : .w f.,;'T̂ >.:«N!sr.Tty>V.»>-;Ri *rf̂ «*w»i»V* -̂̂ «f«terfK«fcttrtMftfir̂ X

- -

Griffolyn'
© Copyright Reef Industries, Inc.. 1990
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VENDOR INFORMATION

Concrete Joint Sealants
Concrete Surface Sealants
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QVJAU7> Sikaflex® 11 FC
One part advanced polyurethane, elastomeric
sealantladheslve

1/97

DESCRIPTION
Sikaflex 11 FC is a one-component,
gun-grade, adhesive and sealing com-
pound of permanent elasticity. This dual-
purpose material is based on a special
moisture-cured polyurethane with an
accelerated curing time.

WHERE TO USE
As an elastic adhesive for:
A Cover plates, gaskets and coverings.
A Acoustic ceiling tiles.
A Floor moldings and door sills.
A Light weight construction materials.
A Wood, metal, or plastic window and

door frames.
A Roof tiles.

As an elastic joint sealer for
A Air ducts and high vacuum systems.
A Containers, tanks, and silos.
A Gaskets in openings in walls or floors

for ducts, piling, etc.
A Reservoirs or water retaining struc-

tures.
A Aluminum fabrication.
A Bolted lap joints.

ADVANTAGES
A Excellent adhesion on all cement-

based materials, brick, ceramics,
glass, metals, wood, epoxy, polyes-
ter, acrylic resin, and plastics.

A Fast cure rate.
A Good weathering and water resis-

tance.
A Non-corrosive.
A Can be painted over with water, oil,

and rubber-based paints. (Preliminary
tests recommended).

A High durability.

COVERAGE
10.3 fl. oz. cartridge seals 12.4 lineal ft.
of % x % in. joint.

PACKAGING
Disposable 10.3 fl. or, moisture-proof
composite cartridges, 12/case.

TYPICAL DATA FOR SIKAFLEX 11 FC
(Material and curing conditions @ 73F and 50% R.H.)

SHELF LIFE 9 months in unopened container.

STORAGE Store at 40-95F (4-35C). Condition material to 63-7SF before
CONDITIONS using.

COLOR White

APPLICATION 40 to 100F. Seatent should be installed when joint is at mkJrange
TEMPERATURE of its anticipated movement.

SERVICE RANGE -40 to 170 F

CURING RATE Tack-free Time (TT-S-00230C) 1 to 2 hours depending on
climate.
Final Cure 5 to 8 days

RECOVERY ASTMC719 >90%

SHORE A HARDNESS (ASTMD-2240) 40-45

TENSILE PROPERTIES (ASTM D-412)
Tensile Stress 225 psi
Elongation at Break 600%

LAP-SHEAR STRENGTH (ASTM D-1002) modified, glass substrate
73F/50%RH 165 psi

WEATHERING
RESISTANCE

Excellent

CHEMICAL Good resistance to water, weak acids, weak alkalis, sewerage,
RESISTANCE mineral oils, vegetable oils, fats, fuels,. (Not resistant to organic

solvents, paint thinner, strong acids, strong alkalis). Consult
Technical Service for specific data.

HOW TO USE
SURFACE PREPARATION

Clean all surfaces. Joint walls must be
sound, clean, dry, frost-free, and free of
oil and grease. Curing compound resi-
dues and any other foreign matter must
be thoroughly removed.

PRIMING
Priming is not usually necessary for anod-
ized aluminum, steel, non-absorbent ma-
terials such as glass, ceramics, stone-
ware and tiles. Most substrates only
require priming if testing indicates a need
or where sealant will be subjected to
water immersion after cure. Consult Tech-
nical Service for additional information on
priming.

APPLICATION
Recommended application temperatures:
40-1 OOF. For cold weather application,
condition material to 65-75F before us-
ing.
Place nozzle of gun into bottom of the
joint and fiH entire joint. Keep the nozzle
in the sealant; continue on with a steady
flow of sealant preceding the nozzle to
avoid air entrapment Avoid overlapping
of sealant to eliminate entrapment of air.
Tool as required. Joint dimension should
allow for 1/4 inch minimum and 1/2 inch
maximum thickness for sealant Proper
design is 2:1 width to depth ratio.

STORAGE
Store in dry warehouse conditions be-
tween 40F and 80F. Shelf life under these
conditions is 9 months.

A R O O U 0 8



Sikaflex® Sealant/AdhesivePrimers
2601205,4291202, 4491203 and 35

DESCRIPTION
Sikaflex primers are special materials for-
mulated to Improve the bond of Sikaflex
urethane sealants when applied to specific
substrates.

SIKAFLEX PRIMER 2601205
Sikaflex Primer 260/205 promotes adhe-
sion of urethane sealants to various metal*
He, non-metallic, and plastic substrates.

SIKAFLEXPRtMER429!202
Sikaflex Primer 429/202 promotes adhe-
sion to dean, sound, and dry concrete,
masonry, and wood — Including teak and
mahogany.

SIKAFLEX PRIMER 4491203
Sikaflex Primer 449/203 is used to promote
adhesion to pvc, solvent-based enamel,
PPG's fluorocarbon Duranar-finish, and cer-
tain plastics such as ABS and Plexkjlas.

SIKAFLEX PRIMER 35
Sikaflex Primer 35 promotes adhesion to
clean, sound and dry concrete and ma-
sonry.

WHERE TO USE
Most substrates require a primer only if
testing shows need for it or where the
sealant will be underwater after cure. Cer-
tain substrates do require a primer under
all conditions.

ADVANTAGES
A Single-component, ready to use.
A Easilyappliedbybrush.dauber.orspray.

TYPICAL DATA FOR SIKAFLEX PRIMERS
(Material and curing conditions 73F and 50% R.H.)

COLOR Gear

SHELF LIFE 6 months in original, unopened containers.

COVERAGE
Following are average coverages, depend-
ing on porosity of substrate:

SIkaflax Primer

260/205
429/202
449/203

35

Covaraga par
pint LJn. ft

'/,-x%-in.Jolnt

300-500
300

300-500 .
300

PACKAGING
SIkaflax 260/205 and 449/203 primers are
available in pints, 6/carton.
SIkaflax 429/202 primer Is available in
pints, 6/carton; and gallons, 4/carton,
Sikaflex 35 Primer Is available in 6 oz.
containers, 6/carton.

HOW TO USE
SURFACE PREPARATION

The key to good Decidability with Sikaflex
sealants/primers is surface preparation.
Specifically, all surfaces must be dry and
free of dirt, grease, mold release agents,
loose mortar, laKance, and any foreign
matter. If the Joint contains old sealant, tt
and at extraneous material must be re-
moved and the substrate cleaned by me-
chanical means. Apply primers at sub-
strate temperatures of 40 F and rising.
Surface must be frost free.

APPLICATION
Shake or stir primer well before using.
Apply to dry, dean, oB free surface with a
brush, dauber or spray.

SIkaflax Primar

260/205
429/202
449/203

35

Dry time
before Installing

sealant

>1 hr. <8 hrs.'
>1 hr. <8 hrs.*

>30min. <8hrs.*
>1 hr. <5 hrs."

* If sealant cannot be installed within 8
hours of priming, reprlme.

** If sealant cannot be installed within 5
hours of priming, reprime.

LIMITATIONS
A Primer should not be used if it starts to

gel In container.
A Protect Sikaflex primers from moisture.

Once container has been opened, use
contents immediately.

A Do not attempt to use partial containers.
A Do not reseat or reuse. Reseating may

cause moisture contamination and gel-
ling.

AROOU09



CAUTION

SIKAFLEX PRIMER 2601203
Flammable; Irritant; Poison - Contains
mefianol May cause skin/eye/respiratory
irritation. Avoid contact Methanol Is a poi-
son and may cause blindness if ingested.
Use only with adequate ventilation. Use of
safety goggles and chemical resistant
gloves Is recommended. In case of
exceedance of PELs, use an appropriate,
property fitted NIOSH/MSHA approved
respirator. Remove contaminated clothing.
Keep away from heat, sparks, and open
flames.

SIKAFLEXPR1MER429I202
Flammable; Irritant; Sensltlzer- Contains
aromatic polyJsocyanate. xytene, PGMEA.
TDI. May cause skln/eye/respjratory irrita-
tion. May cause skin and/or respiratory
sensitizatton after prolonged or repeated
contact Avoid contact May cause head-
aches, dizziness or other CMS effects. TDI
Is a suspect carcinogen (1ARC, NTP). Use
only with adequate ventilation. Use of safety
goggles and chemical resistant gloves Is
recommended. In case of exceedance of
PELs, use an appropriate, property fitted
NIOSH/MSHA approved respirator. Re-
move contaminated clothing. Keep away
from heat sparks, and open flames.

SIKAFLEX PRIMER 4491203
Flammable; Irritant; Senslttzer- Contains
xytene, butyl acetate, methytethyt-ketone.
toluene. May cause skin/eye/respiratory
irritation. May cause skin and/or respiratory
sensitizatfon after prolonged or repeated
contact Avoid contact May cause head-
aches, dizziness or other CNS effects. Use
only with adequate ventilation. Use of safety
goggles and chemical resistant gloves is
recommended. In case of exceedance of
PELs, use an appropriate, property fitted
NIOSH/MSHA approved respirator. Re-
move contaminated clothing. Keep away
from heat, sparks, and open flames.

SIKAFLEX PRIMER 35
Flammable; Irritant; Sensftlzen Poison-
Contains xylene, methanol, ethyl acetate,
epoxy resin, diacetone alcohol. May cause
skin/eye/respiratory irritation. May cause
skin and/or respiratory sensitization after
prolonged or repeated contact Avoid con-
tact May cause headaches, dizziness or
other CNS effects. Methanol is a poison and
may cause blindness if ingested. Use only
with adequate ventilation. Use of safety
goggles and chemical resistant gloves is
recommended. In case of exceedance of
PELs, use an appropriate, property fitted
NIOSH/MSHA approved respirator. Re-
move contaminated clothing. Keep away
from heat sparks, and open flames.

FIRST AID
In case of skin contact wash immediately
and thoroughly with soap and water. If
symptoms persist consult physician. For
eye contact flush immediately with plenty of
water for at least 15 minutes; contact a
physician. For respiratory problems, re-
move person to fresh air; If symptoms
persist consult physician. In case of inges-
tkxi, consurta physician immediately-metha-
nol is a poison. Remove contaminated cloth-
ing.

CLEAN UP
In case of spin or leaks, wear suitable
protective equipment contain spil, collect
with absorbent material, and transfer to
suitable container. Ventilate area. Avoid
contact Dispose of in accordance with
current applicable, local, state and federal
regulations.

Product Cod* 449 S*» and Sikaflax ara ragtilarad trad*-
marki. Mad* In USA, Print*! hi USA. January, 1997.

KEEP CONTAINER TIGHTLY CLOSED KEEP OUT OF REACH OF CHILDREN
NOT FOR INTERNAL CONSUMPTION FOR INDUSTRIAL USE ONLY

CONSULT MATERIAL SAFETY DATA SHEET FOR MORE INFORMATION

AMD TESTED M ACCORDANCE WffH A8TM AND SKA STANDARDS, THEM AM NO OTHER WARRANTCt IV SKA OT ANV NATURE WHATSOEVER. EXPRESSED OR IMPUED. INCLUOINQ ANT WARRANTY OT
MCRCMANTAMUTY OR FITTCM fOR A PARTICULAR PURPOSE M CONNECTION WCTH THIS PRODUCT. SKA CORPORATION SMALL NOT BE LIABLE FOR DAMAGE 9 OT ANT SORT, INCLUDMQ REMOTE OR

PURPOSE OR fROM ANV OTHER CAUSE WHATSOEVER. SKA SHALL ALSO NOT BE RESPONSIBLE fOP. USE Of TMB PRODUCT I* A MANNER TO WFRINOE ON ANY PATENT MELD BY OTHERS.'

1-800-933-S1KA NATIONWIDE
Regional Information and Sales Centers
For the location of your nearest Sika sales office, contact your regional center.

Slka Corporation
201 Potito Avenue
Lyndhurst, NJ 07071
Phone: 800-933-7452
Fax: 201-933-6225

Sika Canada Inc.
601 Dalmar Avenue
Points Claire
Quebec H9R 4A9
Phone: 514-697-2610
Fax: 514-694-2792

Slka Mexlcana S.A. da C.V.
Carreten Ubre Celaya Km, 8.5
Comgidore, Queretaro
C.P. 76920 A.P. 136
Phone: 52 42 25 0122
Fax: 52 42 25 0537

Quality CartlflcatlMi Humbert: Lyndhurrt 13-M2B, Marion: »MI«, Kanata City: B4-Iue. Santa Pa Spring*: B4-1B3C
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Sikafloor® 450/455
Traffic System
Elastomeric, crack-bridging, waterproofing, traffic system

DESCRIPTION
Sikafloor 450/455 Is a single component,
moisture cured etastomeric polyurethane
coating system designed for use as water-
proofing membranes for pedestrian and
vehicular traffic bearing surfaces.
System Components:
Sikafloor 152 - two component epoxy primer
Sikafloor 450 - one component polyurathane
coating
Sikafloor 451 Thixo - one component poly-
urethane coating, slope grade
Sikafloor 454 Booster - accelerator for ex-
treme curing conditions
Sikafloor 455 - one component polyurethane
top coating

WHERE TO USE
Sikafloor 450/455 elastomeric, waterproof-
ing membrane system is designed for use
on concrete and eementitious surfaces
exposed to vehicular and pedestrian traffic
or where high thermal movement Is antici-
pated.

A Multi-story parking garages
A Traffic ramps
A Garage floors
A Foot bridges
A Elevated balconies
A Stadiums and arenas
A Rooftop recreational areas

ADVANTAGES
A Excellent crack-bridging properties and

flexibility even at tow temperatures.
A Good resistance to mechanical damage.
A Outstanding resistance to abrasion and

wear.
A Impervious to water and de-icing salts.

PACKAGING
Sikafloor 152: 3 gal. units
Sikafloor 450: 5 gal. pails, 55 gal. drums
Sikafloor 451 Thixo: 5 gal. pails
Sikafloor 454 Booster
Sikafloor 455: 5 gal. pails. 55 gal. drums

COCOAS
Sikafloor 450/451 Thixo: Gray
Sikafloor 455: Light Gray, Dark Gray, Tan

HOW TO USE
Surface must be dean, dry and sound with
an open texture. Remove dust, laitance,
grease, curing compounds, bond Inhibit-
ing impregnations, waxes, and any other
contaminants.
Preparation work: All projections, rough
spots, etc. should be dressed off to achieve
a level surface prior to the application.
Concrete - Should be cleaned and ore-

TYPICAL DATA FOR SIKAFLOOR 4501451 THIXO1455 TRAFFIC SYTEM
(Material and curing conditions @ 73F (23C), 50% RH)

t Uncured Material:)

SHELF LIFE

STORAGE CONDITIONS

VISCOSITY
(Approximately)

Sikafloor
450

Sikafloor
451 Thixo

Slkifloqr
455

1 year in original, unopened containers

Store dry at 45-90F (7-32C). Condition
materials to 60-85F (18-29C) before using.

5000 cps

ICured Film: 7 day cure at 73F/50% RH I

TENSILE STRENGTH (ASTM 0412}

ELONGATION AT BREAK (ASTM D412)

TEAR RESISTANCE (ASTM D1004)

HARDNESS SHORE A (ASTM D2240)

650 psi
(4.4 MPa)

400%

150 Pli

40

ABRASION RESISTANCE (ASTM D4060)

Thixotropic
Liquid

650 psi
(4.4 MPa)

350%

150 Pli

40

-

4000 cps

2100 psi
(14.4 MPa)

225%

350 Pti

85

25 mg

pared to achieve a laitance and contaminant
free, open textured surface by blast cleaning or
equivalent mechanical means. Sikagard 75
EpoCem applied at 80 mils (2 mm) can be
used in areas of high vapor drive, over damp
or green concrete to reduce potential of os-
motic blistering. Finished substrate profile
should be similar to ICRI recommendations
SP-3toSP-5.
Steel • Should be cleaned and prepared thor-
oughly by blast cleaning.

PRIMING
Prime surface with Sikafloor 152. Primer must
be worked well into the substrate to ensure
adequate penetration and sealing of the sur-
face to avoid pin-holes which could lead to
blow-holes or delaminations of subsequent
coats through osmosis (See Technical Data
Sheet for Sikafloor 152 for more detailed infor-
mation).

DETAILING
Detail only non-structural cracks. Cracks up
to 1/16 Inch: Apply a coat of Sikafloor 152.4
inch wide centered over crack. Allow to dry to
tack free and apply a detail coat of Sikafloor
450 (Sikafloor 451 Thixo in sloped areas) at 40
wet mils, 4 inch wide, centered over crack.
Allow detail coat to dry to tack free before
overcoating. Cracks over 1/16 Inch up to 1/
2 Inch: Route and seal crack with Sikaflex 2c,
allow to cure. Apply a prime coat of Sikafloor
152,2 inch on each side of crack (do not apply
over sealant). Allow to dry to tack free and
apply a detail coat of Sikafloor 450 (Sikafloor
451 Thixo in sloped areas) at 40 wet mils, 4
inch wide, centered over crack. Allow detail

coat to dry to tack free before overcoating.
Cracks over 1/2 Inch: Should be treated as
moving Joints and brought up through the
Sikafloor Traffic System and sealed with
Sikaflex 2c. Control Joints: Seal control Joints
with Sikaflex 2c, Detail sealed Joints accord-
ing to recommendation for cracks over 1/16
inch up to 1/2 inch.

BASE COAT
Thoroughly mix Sikafloor 450/Sikafloor 451
Thixo prior to use. Apply a base coat at 32 wet
mils (25 dry mils) using a notched trowel.
Extend base coat over cracks and control
joints which have been treated with detail
coats. Apply base coat the same day as prime
coat has been applied.

WEARING COAT
Thoroughly mix Sikafloor 455 prior to use.
Apply at the recommended thickness (see
system build-ups) and immediately broad-
cast aggregate (properly graded, 6.5 + Moh's
scale) evenly distributed at the appropriate
rate. Allow 48 hours © 72F, 50% RH. Cure
after 455 is tack-free before opening to traffic.

LIMITATIONS
A To avoid dew point conditions, control ambi-

ent temperature, relative humidity and sub-
strate temperature during application.

A Maximummoisture content of substrate: 4%
by weight

A Minimum ambient and substrate tempera-
tures during application and curing of mate-
rial is 45F (7C).

A Do not store materials outdoors exposed to



sunlight for prolonged periods.
* Do not thin with solvents.
* Use oven dried aggregates only.
A Minirflurnageofconcreterrustbe21-

28 days, depending upon curing and
drying conditions, (or apply Sikagard
75 EpoCam).

A Porous substrates must be tested for
moisture-vapor transmission prior to
application.

A All superficial repairs required to
achieve a level surface in the appli-
cation area must be performed prior
to application. (Ail surface irregu-
larities may reflect through the cured
system).

A Do not apply during outgassing of
moisture.

A Opening area prior to final cure may
result in loss of aggregate, or perma-
nent staining and subsequent pre-
mature failure.

CAUTION

FLAMMABLE; IRRITANT
Slkafloor 450/4S1:
Sensitizer; Contains polyisocyanate
preporymer, xylene. May cause skin/eye/
respiratory irritation. May cause skin and/or
respiratory sensitization after prolonged or
repeated contact. Avoid skin contact Over-
exposure to xylene may cause headaches,
dizziness, or other CMS effects. Use onty
with adequate ventilation. Use of safety
goggles and chemical resistant gloves is
recommended. If PELs are exceeded, use
an appropriate, properly fitted NIOSH/MSHA
approved respirator. Remove contaminated
clothing.

Slkafloor 455:
Sensitizer; Combustible Liquid •
Contains xylenes, isocyanate prepolymer.
Can cause skin and/or respiratory sensitiza-
tion after prolonged or repeated exposure.
Skin, eye, respiratory irritant. Avoid skin
contact. Use only with adequate ventilation.
Use of safety goggles and chemical resis-

tant gloves is recommended. In case of
exceedanoa of PELs, use an appropriate,
properly fitted NIOSH/MSHA approved
respirator. Remove contaminated cloth-
ing. Keep away from sparks, open flames
and high heat

FIRST AID:
In case of skin contact, wash immediately
and thoroughly with soap and water. If
symptoms persist consult physician. For
eye contact, flush immediately with plenty
of water for at least 15 minutes, contact a
physician. For respiratory problems, re-
move person to fresh air; If symptoms
persist, contact a physician. In case .of
ingestion, dilute with water and consult
physician. Remove contaminated clothing.

CLEANUP:
In case of spills or leaks, wear suitable
protective equipment, contain spin, collect
with absorbent material and transfer to
suitable container. Ventilate area. Avoid
contact. Dispose of in accordance with
current applicable, local, state, and fed-
eral regulations.

SYSTEM BUILD UP:

Primer Silulloor 1SI

DetMl Coat Sfcaftoor 4MW
Stkaftoor 491

«aie Coat Slkafloor 4507
kafloor Ml

Intermediate Coat 1
Slkafloor 49S

Intermediate Coat II
SHcartoor4M

Top Coat

Totals

Pedestrian Traffic

1 50-300 ff/gal.
(depending on subtlrate condition)

25 mils w*t/20 mils dry

32 mils wet/25 mils dry

15 mils wet/10 mils dry
0. 10 - 0.20 Ibs./ft2 (20-40 mesh)

35 mils dry

Medium Trsfflic

1 50-300 ft'/gal
(depending on tubitrala condition)

38 mils wet/30 mils dry

32 mils wet/25 mile dry

15 mils wet/10 mils dry
0.8- 1.0 lbs./ft' (16-30 mesh)
or to rejection

15 mils wet/10 mils dry
lock-coat

45 mils dry

Heavy Traffic

150-300 ft'/gal.
(depending on wbitrata condition)

38 mils wet/30 mils dry

32 mils wet/25 mils dry

23 mils wet/ 15 mils dry
0.8 - 1.0 lbs./ft1 (16-30 mesh)
or to rejection

23 mils wet/15 mils dry
lock-coal

55 mils dry

Eitranw Traffic

150-300 fl2/gal.
(depending on substrate condition)

38 mils wet/30 mils dry

32 mils wet/25 mils dry

23 mils wet/1 5 mils dry X*—
0.8- 1.0 Ibs./ft2 (16-30 mesh)
or to rejection

23 mils wet/15 mils dry
0.8 - 1.0 Ibs./fl2 (16-30 mesh)
or to rejection

15 mils wet/10 mils dry
lock-coat

65 mils dry

Product Coda 450-455. Sika and SUtaltoor are regiiured trade-
mark!. Mada in USA. Printed m USA. January, I9M.

KEEP CONTAINER TIGHTLY CLOSED KEEP OUT OF REACH OF CHILDREN
NOT FOR INTERNAL CONSUMPTION FOR INDUSTRIAL USE ONLY

CONSULT MATERIAL SAFETY DATA SHEET FOR MORE INFORMATION

OR FITNESS FOR A PARTKUUW PURPOSE M COMCCTON WtTH THIS PRODUCT. SKA CORPORATION SHAdJ. MOT BE LIABLE FOfl r>l>MOE 8 OF A^4V aomr. NCLUDINO fCMOTC OH CONSEQUENTÎ  CMMWXS.
f CLAJMEO BREACH OF ANY WAR
L SIKA 3MHU. ALSO NOT B6 REST

1-800-933-SIKA NATIONWIDE
Regional Information and Sales Centers
For the location of your nearest Sika sales office, contact your regional 'center.
Sika Corporation
201 Potito Avenue
Lyndhurst. NJ 07071
Phone: 800-933-7452
Fax: 201-933-6225

Sika Canada Inc.
601 Dalmar Avenue
Pointe Claim
Quebec H9R 4A9
Phone: 514-697-2610
Fax: 514-694-2792

Sika Mexican* S.A. d« C.V.
Carretera Libre Celaya Km. 8.5
Comgidora, Querefaro
C.P. 76920 A.P. 136
Phone: 52 42 25 0122
Fax: 52 42 25 0537

Quality Certification Numbera: Lyndhurafc I3-M2B. Marion: SI-DUB, Kan>aa City: 94-1S48. Santa Fa Springa: M-1SSC
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gUAl/7> Sikafloor® 152 Primer
Low-vlscoslty, VOC-compllant, epoxy resin primer

DESCRIPTION
Sikaftoor 152 Primer is a 2-component,
VOC-compNant, moisture insensitive, low-
viscosity epoxy resin primer.

WHERE TO USE
Sikafloor 152 Primer is used on concrete
and mortar substrates prior to the appli-
cation of Sikafloor 450/455 traffic system.

ADVANTAGES
A Improves the bond of Sikafloor 450/455

traffic system.
A Deep penetration; seals pores and mi-

cro cracks.
A Provides a uniform surface for the sub-

sequently applied membrane.
A VOC-compliant system.

COVERAGE/YIELDS:
Approximately 150-300 sq.ft./gal. (3.7 -
7.4 sq. meters/liter), depending on sub-
strate profile and porosity.

PACKAGING
3 gal. unit (11.4 liters) consists of 2 gal.
(7.6 liters) Component A and 1 gal. (3.8
liters) Component B.

HOW TO USE

SURFACE PREPARATION
Surface must be clean, dry and sound with
an open texture. Remove dust, laitance,
grease, curing compounds, bond inhibit-
ing impregnations, waxes, and any other
contaminants.
Preparation work: All projections, rough
spots, etc. should be repaired to achieve
a level surface prior to the application.
Concrete - Should be prepared to achieve
an open textured surface by blastdeaning
or equivalent mechanical means. Sikagard
75 EpoCam applied at 80 mils (2 mm) can
be used in areas of high vapor drive over
damp or green concrete to reduce poten-
tial of osmotic blistering. Finished sub-
strate profile should be similar to tCRI
recommendations SP-3 to SP-5.
Corrosion inhibiting Impregnation pre-
treatment (optional): FerroGard 903 cor-
rosion Inhibitor may be applied prior to the
application of Sikafloor Traffic System to
address latent damage caused by ongo-
ing corrosion activity at the reinforcing
steel level. (See FerroGard 903 Technical
Data Sheet for preparation of treated sub-
strate prior to the application of Sikafloor
Traffic System.)

TYPICAL DATA FOR SIKAFLOOR * 152 PRIMER
(Material and curing conditions @ 73F (23C) and 50% R.H.)

SHELFUFE

STORAGE
CONDITIONS

COLOR

FLASHPOINT

MIXING RATIO

VISCOSITY

TACK-FREE TIME

18 months in original, unopened container.

Store dry at 40-95F (4-35C). Condition material to
29C) before using.

Clear

Component A 85F{29C)
Component B B3F(27C)

Component A: Component B * 2:1 by volume

Approximately 1000 cps. (Components A + B mixed)

4 mils 50F (10C) 73F (23C)
•5hrs. 4hrs.

65-83F (18-

95F(35C)
2hrs.

Material cured and tested at the temperatures indicated
* 30 minutes induction time is required after mixing.

MIXING
Mix entire unit (2 gal. Component A and 1
gal. Component B). If proportioning of the
components Is necessary, premix each
component first, then proportion 2 parts of
Component A and 1 part of Component B
by volume into a clean pail. Mix thoroughly
for 3 minutes with Sika paddle and low
speed drill until uniformly blended. Pause
during the mixing cycle to scrape the sides
of the pail.

APPLICATION
Spread neat Sikafloor 152 Primer over pre-
pared substrate working the material thor-
oughly Into the substrate with a high quality
roller or brush to ensure penetration. If
using a squeegee, the spread material
should be subsequently back-rolled to
assure coverage and penetration, and to
avoid pinhotes. When primer is tack-free,
apply base coat Sikafloor 450. Where the
maximum overcoat time is to be exceeded,
broadcast the wet primer with clean, dry
silica sand and when dry, remove any ex-
cess sand. Where the overcoat time Is
exceeded without broadcasting, the primed
surface has to be solvent wiped and another
coat of primer applied.

LIMITATIONS
A Minimumageofconcreteis21-28days,

depending on curing and drying con-
ditions. For overcoating "green" (young)
concrete, use Sikagard 75 EpoCem,
provided the required concrete
strengths are achieved.

A Minimumstrengthrequtrementsforsub-
strate:
Compross/ve Strength
3,000 psl (20.7 N/mm1)
Pull-off Strength
150 psl (1.0 N/mm1)

A Minimum substrate and ambient tem-
peratures 45F (7C).

A Avoid dew point conditions. Check
substrate, ambient temperatures and
relative humidity. Apply only when
minimum 5F (3C) above dew point
temperature.

A Do not apply over wet, glistening sur-
faces.

A Porous substrates must be tested for
moisture-vapor transmission prior to
the application.

A Do not store materials outdoors ex-
posed to sunlight for prolonged peri-
ods.

A Induction time Is required when tem-
peratures are below 60F (15C) to re-
duce tack free time.

A R O O U I 3



CAUTION

COMPONENT A
Flammable; Irritant; Sensttlzer; CNS

Keep away from sources of ignition. Skin
and eye irritant High concentrations of
vapor may cause respiratory irritation.
May cause skin sensttization after pro-
longed or repeated contact Avoid skin
contact. Use only with adequate ventila-
tion. Use of safety goggles and chemi-
cal resistant gloves is recommended.
Remove contaminated clothing.

COMPONENTS
Flammable; Irritant; SensHlzer;
Corrosive

Keep away from sources of ignition. Skin
and eye irritant. High concentrations of
vapor may cause respiratory irritation.
May cause skin sensitizatton after pro-
longed or repeated contact. Avoid skin
contact. Use only with adequate ventila-
tion. Use of safety goggles and chemi-
cal resistant gloves is recommended.
Remove contaminated clothing.

FIRST AID:
In case of skin contact, wash immediately
and thoroughly with soap and water. If
symptoms persist, consult physician. For
eye contact, flush immediately with plenty
of water for at least 15 minutes, contact a
physician. For respiratory problems, re-
move person to fresh air; if symptoms per-
sist, contact a physician. Do not induce
vomiting. In case of ingestton, dilute with
water and consult physician. Remove con-
taminated clothing.

CLEAN UP:
In case of spills or leaks, wear suitable
protective equipment, contain spiH, collect
with absorbent material, and transfer to
suitable container. Ventilate area. Avoid
contact. Dispose of In accordance with
current, applicable local, state, and fed-
eral regulations.

Product Cod* BID-030. Ska and Siktfloor *• r«gto(««d
s. M«dain USA. PrintMl In USA. Jtnuiry. 1996.

KEEP CONTAINER TIGHTLYCLOSED KEEP OUT OF REACH OF CHILDREN
NOT FOR INTERNAL CONSUMPTION FOR INDUSTRIAL USE ONLY

CONSULT MATERIAL SAFETY DATASHEET FOR MORE INFORMATION

OR FITNESS FOR A PARTICULAR PURPOSE M CONNECTION WITH THS PRODUCT. SKA CORPORATION SHAli NOT U LIABLE FOR OAMAQE S OF ANY SORT. MCLUDHQ REMOTE OR CONSEQUENTIAL OAMAOES.

CAUSE WHATSOEVER SKA SHALL ALSO NOT BE RESPONSMf FOR USE OF THIS PRODUCT N A MANNER TO NFRHOE ON ANV PATENT HELD BY OTHERS.1

1-800-933-SIKA NATIONWIDE
Regional Information and Sales Centers
For the location of your nearest Sika sales office, contact your regional center.
Sika Corporation Sika Canada Inc. Stka Max/can* S.A. de C.V.
201 Potito Avenue 601 Da/mar Avenue Camtora Litre Celaya Km. 8.5
Lyndhurst. NJ 07071 Pointe Claim Comgldora, Querotaro
Phone: 800-933-7452 Quebec H9R 4A9 C.P. 78920 A.P. 136
Fax: 201-933-6225 Phone: 514-697-2610 Phone: 52 42 25 0122

_________________________________Fax: 514-694-2792__________Fax: 52 42 25 0537_________________
Quality C*rtlflMtion Numbers: Lyndhuret: 93-M2B, Mirion: (J-OHB. KMSM City: 94-2308, S«tU F« Springi: 94-19SC
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, ,.; Finally, a way to protect costly
concrete driveways and concrete floors

Ho- ePagc

I ' l l nets
Seal-Krele WPS
Seal-Krete Hi-Solids
Driveway Sealer
EZ-Coat Skid-Proof
Proformance Skid-Proof
Commercial Floor Sealer
Glow Paint
Graffiti Barrier
Silane Siloxane
Gator Hide

Proformance SP
Seal-Krete WPS
Prevent Chalking

Application Videos

n o n i i i l s
See \vhat others have to
say.

.
Show schedules and
events.

Find out who we are

Seal-Krete
Sponsorships

K- - ill
Sales
ulestf-seal-krete.com
Technical

•krete.com

PRODUCT DESCRIPTION:
General Description
SEAL-KRETE Waterproofing Sealer (SKWPS) is a water-
based, very low VOC (<8 grams/liter), strong-binding, clear
acrylic, penetrating sealer/primer. It penetrates deeply into the
pores of concrete, binding to the sand and cement particles,
forming a tough, flexible and breathable film. It is formulated
for use on interior and exterior concrete, stucco, brick and masonry surfaces. It can also be
used on wood, stone, porous roof tile, asphalt shingles, adobe, plaster, drywall, coral,'
limestone, grout, painted aluminum siding, vinyl siding and galvanized metal.

SKWPS is a 10% solids, low odor acrylic emulsion that applies milky white, which aids in
uniform coverage, and dries in 1 to 2 hours to a tough, flexible, clear sealer. It is non-
flammable, non-hazardous and non-staining. SKWPS is also available as a 25% Hi-Solids
product for use on low density, porous vertical surfaces.

GENERAL USES

• SKWPS is a clear waterproofing sealer/primer/binder for concrete, brick, masonry and
stucco surfaces. It may also be used on wood, stone, porous roof tile, asphalt shingles,
adobe, plaster, drywall, coral, limestone, grout, painted aluminum siding, vinyl siding
and galvanized metal.

• Can be used to help reduce efflorescence, erosion, chalking, spall ing, cracking, rotting
and other effects due to water penetration.

• Seals and binds chalky surfaces, improving the adhesion of a topcoat.
• Provides dustproofmg on bare horizontal masonry surfaces (1 thin coat).
• Can be topcoated with acrylic latex paint, oil-based paint, elastomeric coatings, and

mastics.
• A primer/sealer for properly cleaned galvanized metal, it insures a better bond for the

topcoat.
• Can be mixed with acrylic latex paint or stain to improve weatherability.
• Can be tinted with universal colorants. When tinted, it becomes a stain and seal.
• Can be applied to drywall prior to painting or wallpapering.
• Can be used on bare vertical masonry surfaces as a barrier against graffiti. (Contact

Seal-Krete, Inc., Technical Department for details.)
• Can be applied to aged vinyl or painted aluminum siding to brighten and protect, or as

a primer/sealer for painting.
• Can be used over weathered, oil-based paint to improve the adhesion of a latex topcoat.

ADVANTAGES

Lasts up to 5 years (limited warranty available).
Non-yellowing ;

Environmentally safe - Will not harm humans, plants or animals.
Contains low Volatile Organic Compounds (VOCs).
Water-based. Non-flammable. Low odor.
Cleans up with water.
Goes on milky white to aid in even application, but dries clear.
Can be mixed with exterior latex Or acrylic paints to improve weatherability and
adhesion.
Strong binding film properties
Flexible with high tensile strength

http://www.seal-krete.com/skfulldata.htm A R O O I 4 I 5 02/09/2000
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• Breathable film
• Can be topcoated 1 to2 hours after dry.
• Can be applied to concrete or stucco during the curing process - it retards the

evaporation of water, thus improving the strength of the cured concrete. V J
• Can be used on alkaline surfaces to lower the PH to an acceptable level before ^-^

painting.
• It is a less expensive primer/sealer for concrete, reducing the use of more expensive

topcoats.

TEST DATA
SKWPS meets or surpasses the following ASTM Standards or Federal Test Method Standards.

• ASTM E5 14-74 Water Permeance of Masonry (62 mph Wind Driven Rain Test)
• ASTM DI653 Moisture Vapor Transmission
• Federal Specification TT-P-0035 for Water Permeability (98 mph Wind Driven Test) .
• SKWPS meets USDA criteria for a structural surface coating that may have incidental

contact with food.

SURFACE PREPARATION
Surfaces must be clean and dry before applying SKWPS. Remove efflorescence, dirt, grease,
oils, and other foreign matter from surfaces. Remove loose & peeling paint and excessive
chalk. NOTE: When used as a waterproofer, surface must be bare. Scrape, scrub,
sandblast, or pressure wash surfaces to clean as necessary. For dirt and mildew, use a
recommended cleaner of 1 part household chlorine bleach to 3 parts water containing a non-
ammoniated detergent. After cleaning, rinse surface thoroughly. Repair all cracks, crevices
and surface breaks.
Cover surfaces not to be sealed (windows, doors, vehicles, etc.). Use caution if applying
SKWPS with a sprayer. Overspray on windows and surfaces should be cleaned
IMMEDIATELY with water. SKWPS does not stain or etch windows, but when dry, is
difficult to remove. Removal of dried SKWPS from windows can be done with a safety razor
blade.

EQUIPMENT AND APPLICATION
Apply SKWPS using a low pressure hand pump sprayer
(garden sprayer), or airless sprayer. Back roll spray
applications with a paint roller, to make wet coat uniform, and
force the sealer into the pores. Flood coats for vertical surfaces
must be applied liberally starting at the top, allowing SKWPS
to run down the surface 6-8 inches. A minimum of 2 even,
saturated coats are recommended. SKWPS can also be applied
with a brush or roller. Additional coats may be required on
very porous surfaces and can be applied I hour after the
previous coat is dry. (Typical drying time is I to 2 hours.) Clean up equipment with water
IMMEDIATELY after use.

SUBSTRATES
Stucco - SKWPS can be applied to vertical stucco during the curing period, eliminating the 28
day wait necessary with most other coatings. SKWPS does not cause colored stucco to
"bleed". A minimum of 2 flood coats are recommended. Allow SKWPS to dry at least 2 hours.
Surface pH must be 7-9 before painting.

Poured Vertical Concrete - For tilt-ups and inplace, poured concrete, SKWPS can be applied
as soon as forms are removed. Any release agent on the concrete must be removed. Apply a
minimum of 2 flood coats. Surface pH must be 7-9 before painting.

Concrete Block (All types meeting ASTM C-90 Standards) - Apply a minimum of 2 flood
coats of SKWPS to the surface. Back roll the second coat The coverage per gallon for
decorative block will be less because of the irregular surface area. Additional coats, or use of
Seal-Krete Hi-Solids will be required on low density decorative block and other very porous
substrates.

Concrete Slabs (Horizontal Patios, Floors, etc.)
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New Concrete - When the finished concrete is stilt damp (green
stage), apply 1 coat of SKWPS onto the surface. SKWPS will

>i . . > s aid the curing process by retarding evaporation of water, thus1 strengthening the concrete. ' • " • *

Existing Concrete - Only 1 thin coat on bare horizontal
surfaces is recommended for dustproofmg.

NOTE: FOR DRIVEWAYS, SEAL-KRETE CONCRETE
FLOOR/DRIVEWAY SEALER IS RECOMMENDED.

Vertical Brick - Apply a minimum of 2 flood coats. Back roll
the second coat. SKWPS is excellent for use in restoration
projects because it seals, binds and waterproofs old mortar and
brick. Solvent-based sealers are unsatisfactory because they
will cause further deterioration of old brick and mortar.

Vertical Wood - SKWPS can be applied to all vertical wood
surface and wood products including pressure-treated wood,
wafer board, pressed board and particle board. Before painting, nots should be treated with a
stain-blocking primer. SKWPS does not prevent tannin stain on cedar and redwood. SKWPS
protects wood, but allows the natural aging process (graying) to occur. Apply a minimum of 2
coats.

Wood Restoration - Before topcoating, SKWPS should be used on wood that has been
stripped with an alkaline stripper to block any residual alkalinity. Residual alkalinity can cause
paint to peel.

NOTE: Before applying SKWPS, follow stripper manufacturer's neutralization instructions.
The surface pH should be 7-9 before painting.

Horizontal Wood - One or two thin coats of SKWPS can be used on bare, clean, dry (below
15% moisture content) wood. If thick or multiple coats are applied, dirt pick-up and after-tack
can occur. SKWPS will not prevent tannin stain on cedar and redwood. SKWPS protects
wood, but allows the natural aging process (graying) to occur.

Application as a Stain and Seal - when tinting, use latex stain or paint color charts for the
desired color. Tint with universal colorants. For a transparent stain, it is recommended to use
up to 4 ounces of colorant to each gallon of SKWPS. For a semi-transparent stain, mix 1 part
desired color of exterior acrylic latex paint to 4 parts SKWPS. For a solid-hide stain, mix 3
parts desired color of exterior acrylic latex paint to 2 parts SKWPS. It is recommended that a
quart or less of the product be mixed and applied to a test area to assure that the desired color
is obtained. For all applications of SKWPS as a stain and seal, mix thoroughly before and
during application.

Galvanized Metal - Before painting, clean galvanized metal surfaces with soap and water or
a waterbased degreasing cleaner, then rinse thoroughly. Do not use organic solvents. SKWPS
will not adhere to surfaces cleaned with organic solvents. Apply 2 even coats with no
streaking or sagging.

Sheet Rock - Apply 2 even coats prior to wallpapering. Allow SKWPS to dry 24 hours before
applying wallpaper or wallpaper adhesive.

Painted Surfaces - SKWPS will improve the adhesion of a topcoat on previously painted
surfaces. For chalky surfaces, apply 1 coat, allow to dry and check for chalking. Two or more
coats may be needed for heavily chalked surfaces.

Vinyl and Painted Aluminum Siding - Apply 1 or 2 coats to improve weatherability,
appearance and/or increase the adhesion of a topcoat.

CAUTIONS/LIMITATIONS
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• Use in a we II-ventilated area.
• Do not allow SKWPS to freeze.
• Do not dilute SKWPS.
• Do not apply outside if rain is forecast within 8 hours of application!
• Do not apply if the air, substrate or product temperature is less than 50°F.

Temperatures higher than 50°F must be obtained in the first 24 hours after application.
• Wait at least 14 days before applying over freshly painted surfaces.
• SKWPS may become slightly tacky from excessive heat when applied on existing

concrete surfaces (driveways, garage floors, etc.) that are exposed to direct sunlight.
• SKWPS will not prevent tire marks from occurring.
• SKWPS is recommended for bare, horizontal masonry surfaces only as a sealer to

control dust (1 thin coat).
• Do not apply below grade, or where hydrostatic pressure is expected.
• SKWPS does not protect against standing water. It is not meant to be used as an

immersion product in pools or where continuously exposed to water (birdbaths, fish
pons, etc.).

• Do not apply to glazed tile, glazed brick or brick pavers.
• Keep out of reach of children.

MAINTENANCE

No maintenance required.

AVAILABILITY

SKWPS is available through dealers and distributors throughout the United States. SKWPS is
available in 1 and 5 gallon plastic containers. Fifty-five gallon drums are available on special
order.

DISPOSAL

Contains no chromium, lead, mercury or hazardous, poisonous materials. Place empty, open
containers in normal refuse for disposal. Contact your local government Household Hazardous
Waste Coordinator for information disposal of unused product.

WARRANTY

Limited 5 year warranty available. Seal-Krete, Inc., will warranty the quality and performance
of this product on a per job basis up to 5 years. Write to Seal-Krete, Inc., for full details on
available warranty. Guarantee of this product, when used according to the directions, is limited
to refund of purchase price or replacement of product, if it is defective. Seal-Krete, Inc., shall
not be liable for cost of labor or direct and/or incidental consequential damages. This
guarantee gives you specific legal rights, and you may also have other rights which vary from
state to state.

TECHNICAL SUPPORT

The enclosed technical information is as reliable as current technology allows. Additional
information, including MSDS may be obtained by calling our Technical Service Department,

M-F, 8am-5pm EST at 863-967-1535 or 800-323-7357.

TECHNICAL DATA
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unace
Stucco/Simulated Brick
Concrete Slab / Tilt up
Concrete Block**
Brick
Porous Roof Tile
Wood Shingles
Wood Siding/Fence
Adobe
Chalky Surfaces
Vinyl / Aluminum Siding

Coverage (sq. ft/gallon)"
150
175
80
125
175
125
200
100
300
300

•Actual coverage will vary depending on surface porosity. For second coat application, increase
coverage by 50%.
' * Profiled decorative block, because of its irregular surface, will lower coverage rates.

HEALTH DATA

Inhalation: Certain individuals may be sensitized and experience minor nausea or
headaches. Remove the individual to fresh air. If symptoms persist, seek medical
attention

Skin Contact: Prolonged skin contact may cause irritation. Remove contaminated
clothing and wash affected skin with soap and water. Launder clothing before re-use. If
symptoms persist, seek medical attention.

Eyes: Contact with eyes may cause irritation. Flush eyes with water for 15 minutes. If
symptoms persist, seek medical attention.

Ingestlon: May cause gastric distress, vomiting and diarrhea. Induce vomiting and seek
immediate medical attention.

PROPERTIES
SK WPS Liquid Properties

Solids

Solvent

Shelf Life

Appearance

Odor

Recovery From Freeze/Thaw

Application Temperature

VOC

10%

Water

> 2 years

Milky White

Low

.> 3 Freeze Thaw Cycles

50- 150 degrees F

< 8 grams/liter

SK WPS Film Properties
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Appearance

Water Resistance

Tensile Strength

Mechanical Stability

Light Stability

Clear, Slight Gloss

Excellent

High

Excellent

Excellent, 0.05% Fading in
312 hours Fadometer Test

Click here for on Seal-Krete Waterproofing Sealer

Updated 2/11/98
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Any Size, Shape, Length, or Maleti
lo meet specified requirements.

APPLICATION AND SEALING PROPERTIES
* Provides permanently flexible watertight |olnls.
» Low lo high lemperalure workablllly:

O CS-102-B & CS-102-DO-B ..... <tG«F lo 13CTF.
* Rugged service lemperalure resistance of -30T lo

•I 200'F.
* Excellent chemical and mechanical adhesion lo

clean and dry surfaces.
* Greater cohesive and adhesive strengths.
• Sealed joints will nol shrink, harden or oxidize upon

aging.
• Available In numerous standard sizes:

O Specific area cross sections designed for spe-
cific |olnt requirements.

D Lengths ..... 36" or 42* strips, plus roils up
Io21'.

D Cuslom cul lengths at minimum costs.
D Lower sealing costs resulting from use of

proper sizes.
• Controlled flow resistance lor application ease.
• Primer is not usually required, however, if lempera-

lure Is below DOT, or Installation Is In a wet hole, or

a dust condition exists, apply Concrete Sealants re
ommended primer.

• Meets Federal Specification SS-S-00210 (210-A) ai
AASHTOM-190B.

FOR SELF-SEALING JOINTS IN:
Concrete Manholes
Concrete Pipes
Vaults
Utility Boxes
Sewer Construction
Septic Tanks
Box Culverls
Vertical Panel Slructures

PROVEN SEALANTS FOR THE
PRECAST CONCRETE INDUSTRY

SEALA.ISIT
AROOU2I



•Technical
Flexible Bitumen Sealant

CS.102-B & CS-102-D6.B'IV'I
•f;^ '̂•^••^p .̂

CHEMICAL COMPOSITION
Hydrocarbon plasllc content % by weight
Inert mineral filler % by weight
Volatile Matter Va by weight

^•vvllSpeo'' "
ASTM 04 (mod.)
S3-S-2IOA
ASTM 08

Required
50-70
30-50
3.0 max.

CS-102-B & CS102-DO-B
. 52.1

. , ... ,47.9-
:. Hi.-- i 1t0

PHYSICAL PROPERTIES
Speclllo Gravity, 77'F
Ducllllty, 77'F
Softening point, ring and ball °F
Penetration, cone 77*F, 150 gm. 5 sec.
Flash point, C.O.G., *F
Fire point, C.O.C., °F

...U-.0PWV*- '
ASTMD71
ASTM 61 13
ASTM 036
ASTM D217
ASTM 092
ASTM D92

Required
j:i.20;j:i;35'.

320? mln. ' ':
50-120 mm
600- mln.

625* mln.

CS-102-B & CS102-DO-B
t.fcirr*.. .1.22!*' '! '
i'V^i^f'^B^ •'•
•Jrv^t $1370^4*
11 "IMr 62 mn£
•i- i;;-1- 630-r
\ 'V- 630'"

ri-
nay Immersion: No visible deterioration when lested lor 30 days In 5%, causllc polash, 5% Hydrochloric Acid,
Sulphuric Acid, or 5% saturated Hydrogen Sulfkle.

INSTALLATION INSTRUCTIONS
Clean surface. VERTICAL JOINTS ON ROUND. ELLIPTICAL,

OR ARCHED PIPE, OR BOX CULVERTS.

§3

Apply Con SEAL on tippor 100" ol spluol ami
lower 100* ol bell. Allow sulllolenl overlap
ol COHSEAI to lonn a Joined seat.

HORIZONTAL JOINTS
Apply CoitSEAL all around Gull at |olnl.
splrjol. •; , •

LIMtTEO V.'AtmAIHY '"' :'
Th« lollowlno llmltad wananty applloi to our prmiucis and 13 In liou ol all witraulles ol iituiclianiablllly. Ilinesa loi puiposa, or other waiianllQ*. axpien or Implied:

i«ly, Hul lh« product will b* Irea of dafocts lii workmanship or maiedal, slmll axt'l'u <"'<> V0" 1'°'" H'« (Jal« ol si*1!1"10"! and our HniU ol UabUlly kliall consist ol
Ing available • rapUcamonl product. As wa hava no control ol coiuMlons urular whlt;li this piotlucl may b« uaod. or Ilia iiwlhotls ol applkallon lhaioof, usei*

the product lor lltalr requirements. . , .;

COIM CRETE
INC. S R O O U 2 2

tfftil iX
iinl
"!!•

0917 S. Palmer Road • P.O. Box 176 • Now Caillslo. Ohio -15
••H Mtatll 1 '

FonnCS 102 2/09
Pilnlod In USA
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VENDOR INFORMATION

Pre-cast Inlet Boxes
Stormwater Inlet Grates
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Precast C.O.G. Inlet
MARYLAND D.O.T.

6"

TOP SLAB — •

LENGTH
^J \ 4'-0"n 1 — ̂  ——

6"

FRAME & COVER-

1

NOTES:

1. HtnOIALS CONFORM TO THE HUHLAND D.O.T. "STANDARD
SFGCXFICATIGNS FOR BKOiKt STRUCTURES.".

2. COHCEETE GONFCEDS TO MAHLAH) D.O.Tr.:

3. REXNTCRCDi; - 2 LAYERS 4 « 4 - H4 * W4j «ELD£D
VISE FABRIC CCNFORN5 TO ASTM A-185. ,

4. LADDER RUNGS INSTALLED AS REQUIRED IN ACCORDANCE
WITH STANDARD tO-383.91.

5. PRECAST STRUCTURES SHALL BE PLACED ON 6" OF
COMPACTED AGGREGATE.

6. INVERTS PLACED AS REQUIRED BY OTHERS.

7. BCK HEIGHTS AVAILABLE HI 3" DOMJfTS.

8. FINAL GRADE ADJUSTWXT TO BE COMPLETED IN FIELD
BY OTHERS.

q.j. 4'-0"

INLET TYPE
COG-5
COG-10

LENGTH
5'-0"

lO'-O"

i I
1 I
• i i

!ofa—"I"

6"

SUPPORT POST? LADDER RUNGS

LENGTH

Terre Hill, PA 17581 /(215) 445-6736
f l R O O I l » 2 l »



41" x 66" Precast Inlet Box
MARYLAND D.O.T. TYPE S COMBINATION DOUBLE GRATE TANDEM

BEAM POCKET

6"

„

NOTES:

1. MATERIALS CONFORM TO TOE MARYLAND D.O.T. ^STANDARD
SPECIFICATIONS FOR HZGHUY STRUCTURES."

2. CONCRETE CONFORfG ID MARYLAND D.O.T. MIX NO. 6.

3. W3HFORCTC - 2 LAKES 4 x 4 - Ift x IK; WELDED
WUtE FABRIC CONFOKC TO AST* A-185.

4. LADDER KVCS INSTALLED AS REQUIRED IH ACCORDANCE
VIIH SEMCAKD IC-383.91.

5. RECAST STRUCTURES SHALL BE PLACID OR 6M OF
COtf ACTED AOQtEGATE.

6. DWHSTS RACZZ) AS REQUIRED BY OTHERS.

7. 0CK HEIGHTS AVAILABLE IN 3" OOtDEVTS.

S. riKAL GRADE ADJUSIMEirr TO BE iDQMPtEtED IN FIELD
BY OTHERS* " . ' , ' ' . ' , ' i\-".

EHAME & GRATE
(OPTIONAL)

PRECAST•CURB

PIPE OPENINGS
AS REQUIRED

Terra Hill, PA 17581/{215) 445-6736 A R O O U 2 5



R-3572 4-Flange Gutter Inlet Franw
and Diagonal Bar Grate'

H*avy Duty

Total Weight 1065 Pounds

Grot* Is reversible for right or left hand flow.

3 IN SCAT FOR OPTIONAL
SUPMMT SAM

MEEIMA _
FOUNDRY COMPANY

Also available with Type L grate
as shown on R-3574-L

Heavy Duty

Total Weight 905 Pounds

Grot* h r*v«nibl« for right or left hand flow.

Jity(j y N H H H H H H |

-5«S"-

-••(-

M H H H~T

Also available with Type I grate
as shown on R-3574-L

R-3574 4-F!ange Area Drain Frame
and Diagonal Bar Grate ,

Light Duty

Total Weight 465 Pounds

Graft U reversible for right or left hand flow.

a J i r1'6*' ir{.
T—B—n—B—g—g

A R O O U 2 6
181



R-1878 Series Frames Heavy Duty Lids, Grates

s* shallow frames are suitable for use In thin or deep con-
t slabs. All sizes of frames ore reversible and can be installed
flange at base or top.

Specify:
1. Catalog number.
2. To bt Installed with flange at base or top.

Square Dimeniloni In inches Wi. Lbi.

Catalog
Solid Lid

R-l 8 78. All
R-1878-A2L
R-1878-A3L
R-1876-A4L
R-1B78-A31
R.1878.A6L
R-1878-A7L
R-1878-A8L
R.1878.A9L
R-1878-A10L'
Rectangular
R-l 676-811
R- 18 78-82 L
R-l 878-83 1
R-1878-64L
R-1878-B3L
R.187B-86L
R.1678-B7L
R.1878-88L*
R.1878-B9L*
R-1 878-81 OL*

*w» In two f

Number
Open Orate
-I878-A10
-1878-A2O
-I878-A30
•1878-A4G
•1878-A50
•1878-A6G
-1878-A7C
-1878-A8G
-1878-A90
-1878- A 100'

-1 871-8 1O
R-l 878.620
-I878-B3G
.1878-840
•1876-65O
-1878-860
-1878-870
-1878-680*
.1678-890*

R-l 678-8 10O*
•c**.

A

18x18
20 x 20

21V4X21V4

25*4x25%
27ft x 27ft
29ft x 29ft

37x37

14x20
1 3ft x 25ft
1 9ft x 25ft
19ft x 31ft
19%x37%
25ft x 31 ft

25% x 49%
31% x 37%
31 ft x 49ft

8

m
m
ift
ift
m
m
m
m
ift
m

m
m
m
ift
ift
ift
ift
m
ift

c

12x12
16x16
18x16
20x20
22x22
24x24
26x26
26x26
30x30
36x36

12x18
12x24
16x24
16x30
16x36
24x30
24x36
24x48
30x36
30x48

D

14x14
18',; x T8Vi
20U x 20',;

22x22
24 x 24
26x26
28x28

29% x 29%
32x32

37ft x 37ft
1

13%x25%
19%x25%

20x32
20 x 38 -

26x38
26x50
32x38

31%x49%

£*•>„ -

E

18x16
22x22
24x24
26x26
28x28
30x30
32x32
34x34
36x36
42x42

18x24
18x30
24x30
24xJ&
24V42
30 x 36
30x42
30x54
36x42
36x54
?- "\

F

4
4
4
4
4
4
4
4
4
4

4
4
4

*.

4
4
4
4
4
i.

G

1^4X4^4

1 '•'« x 3!a

1x5

lx6H

H"
2x5
2x5

!Hx4W*

'A '

H

1
1
1
1

1
1
1

1
1
1
1
1
1
1
1
1
1

w/
lid

130
180
220
235
265
330
370
415
470
790

185
220
245

365
3S5
460
510
500
695

w/
(Cttt

115

210
220 Vs*
300 \
280
325
485
465
700

160
185
240
249^" "
295
360
425
575
515 .&
680 ̂ T

R.1878-ASL Manhole
Frame end Solid Lid

M H II 1.8

Heavy Duty
1-1878

V_^-1879 Series Frames Light Duty Lids, Grates

These shallow frames are suitable for use in thin or deep con-
crete slabs. All sizes of frames are reversible and can be installed
with flange at base or top.

Specify:
1. Catalog number.
2. To be imtalled with flange at bate or top.

Square Dimension* In Inehei Wl. Ibi.

Catalog
Solid Lid

R-l 8 79- A 11
R.1879.A2L
R-1879-A31
R.1879-A4L
R-1879-A5L
R-1879-A6L
R-1879-A7L
R.1879-A81
R-1879-A9L
R-1670.A10L*
Rectangular
H-1879-81L

. K-1879-82L
R-l 879-831
R.I 3 79-841
4.1679.851

979-661
I 179-671
X __ ̂ 79-681*

R.1879.B9L*
R.1879-8101'

Number
Open Grate

R.1879-A1O
R-1879-A2O.
R. 18 79- A3 O
R-1879.A40
R-1879-A5O
R.1879-A6G
R-1879-A7O
R.1879-A8O
MI79-A9O
R-l 879- A 100*

R- 1879-8 1O
R-1B79-B2O
R- 18 79- 83 O
R-1879-B4G
R-1879-B5O
R-1879-66O
R- 1879-870
R-1879.B8G*
R.1879-89O'
R-1679-6100*

A

13*xl3U
1B«J8_
20x20

21V-K21W
23Wi23Vi
25Mx25V«
27hx27V4
29WK29K
31Mx31V4

37x37

14x20
13^x25^
19^x25^
19^x31!^
19',. x 37%
25Vtx31V4
25U x 37',*
2 5 '4 x 49'4
31Ux37ti
31 14x49!*

6

m
mp/i
m
m
m
IK
m
n*
m

V,
IM
\Vi
Itt
Vi

\Vt
M

IK
Ift
tt

c

12x12
16x16
18x18
20x20
22x22
24x24
26x26
28x28
30x30
36x36

12x18
12x24
18x24
18x30
18x36
24x30
24x36
24x48
30x36
30x48

D

14x14
1814 x 18',;
20'i x 201;

22x22
24x24
26x26
28x28

29V x 29*
32x32

37V* x 37ft

14'.4x20'/4
13^x25%
19Ux25tt

20x32
20x38

25^i x 31 fc
26x38
26x50
32x38

31^x49^

E

18x18
22x22
24x24
26x26
26x28
30x30
32x32
34 x 34
36x36
42x42

18x24
18x30
24x30
24x36
2 4 x 4 2
30x36
30x42
30x54
36x42
36x54

F

4 '
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4

'G

1x3
V-x4H
Mx5
V4X4

V««6W
1x5

*4x7H
m»5'/M

1x4)4
1x474

Wx5h
%x4^
T /4x5W
^4X5

114x5
U5W
IxSM

*4*S»
Ix6h
US

H

1
V.
V*
V*
V*
V*
V*

1
V*

1

1

y-
%

w/
lid

115
165
195
200
235
245
290
340
360
485

185
165
210
230
295
290
335
395
400
480

W/
intt

100
150
185
165
255
215
260
390
310
445

160
180
195
215
310
260
295
405
380
425

R.1879-B1G Calch
Basin Grele end Frgmt

*C«v«r in

60

Ught Duty
t-1879 Section.

pi«ct i.

FOUNDRY
UROOU27



3*
3

Read Carefully Before Ordering
NEEIMA
FOUNDRY COMFV

The various standard trench drains shown here are available with a number of alternates illustrated below. It is important
to examine all of the variables carefully and specify fully your requirements. Your order will be entered correctly and promptly,
if it includes this information:

Specify;
1. Complete catalog number. 6. when extremely heavy loading is expected, such as concentre:
2. Frame end pieces, when required. fork-lift toads, heavy aircraft, eft, refer to Airport Trench sectL
3. Type of grate or lid: A, C, D, E or R on P°9e 17°*
4. Length of trench. 7- Sp '̂0' dimensions, such as changes in trench direction, etc Se.
5. PERMA-GRIP surface if required. 0 ^^ i-u *. M *^ 8. Pickholes or lift handles if required.

9. If trench drain grates are to be installed In bicycle traffk aw
please advise so that safety standards described on catalog page t
can be applied.

Standard Support Frame
Frames manufactured in standard lengths up to
36" Fractional frame sections can be furnished to
produce a trench drain of any overall length. When
necessary, frames can be closed at ends by specifying
end frame sections.

Standard Cover Types
Grated and lalld coven ihown below are uiually manufactured In
standard maximum lengrht of 24." They can be fumiihed in fractional
•lie* to fit any overall trench-length required. When ordering R-4990 or
R-499! trench drafrw. tpectfy type of covet Lift holei of handlei an
furnithed on type 0 and E covert for trench width* larger man 101'
See page 249.

TYPEX

OOOOODOO
DODOQOOO

PERMA-GRIP SURFACE

TYPE A
GRATE OPENINGS

TYPIC
GRATE OPENINGS

TYPIP
GRATE OPENINGS

Type P have J4"»' "
and are «s
cable for areas
pedestrian traffic

TYPED
SOLID CHECKERED TOP

TYPEE
SOLID PERFORATED TOP

NEENAH't skid-resistant cover surface,
PERMA-GRIR ii now available at an
alternate on many of our lid and grate
styles.

PERMA-GRIP provide! a rough cobbled
type surface permitting positive traction
which minimize* slippage.

Most Rat cover or grate surface! can be
supplied wirh PERMA-GRIP in lieu of
the illustrated style. Irench Type D solid cover with from*.

Note anchor lug.

LONGITUDINAL VIEWS

OPTIONAL—Bolted Down Covers
In areas of fait heavy traffic, and in locations where
vandalism is a problem, covers are frequently
bolted to frames.

Grates and lids are bolted to frames with stainless
steel cap screws.

Standard trench drains are not furnished bolted.
If this feature is required on R-4990 series, se*
R-4999 series on page 234.

HROOU28

FLAN VICW

___________ _____________ ^_ _________ ___________ ^^ I--^..l.

• I l l B 1 1 ^ ^

no* — ••
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^R-4999 Series Bolted
••".'t"~ Transverse Drainage Structures

Duty
ting flat type surface showing
frame and lype C grate.

Standard frame and cover sections of
this type ore bolted and manufactured
In 24" standard lengths. When bolted frames and grates are furnished, they ore

shipped assembled. AT NO TIME SHOULD THE UNITS
BE DISASSEMBLED DURING INSTALLATION)

Read Carefully Before Ordering

.; Complete catalog numbet
•2.' Length of structure.
£3;- Type of covec
;• '4$ Permo-Grlp surface If required.
$?.(See page 229.)
:"5?JErio! frame section* and nunv
^£ber required per unit.
J.V rrench drain grates are to be
) /.Installed In bicycle traffic areas,

^please advise to that safely
»& standards described on catalog

'. page 89 can be applied.

Catalog
No.

R-4999-AX
R-4999-BX
R-4999-CX
R-4999-DX
R-4999-EX
R-4999-FX
R-4999-GX
R-4999-HX
R-4999-JX
R-4999-KX
R-4999-LX
R-4999-MX
R-4999-NX
R^999-OX

Dimensions In inches
A
8

10
12
14
17
20
23
26
30
33
36
39
45
51

B
1h
lh
m
m
iw
m
i^
iw
2
2
2
2
2
2

c
6
8

10
12
15
18
21
24
27
30
.33
36
42
48

Weight per lineal foot (without frame)
Type A

19
24
2B
33
39
54
60
71

100
110
120
130
150
190

TypeC
22
27
31
35
52
67
77

100
120
140
130
200
245

Type D
19
29
40
52
55
70
85
85

100
150
185

' 180
210
215

TypeE
22
27
36
47
49
70

:
-

—

TypeP
25
31
37
45

-

-

—

Frame**
12
12
12
12
12
12
12
12
17
17
17
17
17
17

f SOLID— LLID OK 6f i

**Weight per foot — includes both sides.

*reocove* COVER TYPES

Grate Type A Grate Type C Grate Type P Solid Checkered Solid Perforated
lype D Type E

lype P grates hove V*" slot widths and are especially appli-
cable for areas of heavy pedestrian traffic

FRAME TYPE Catalog
No.

R-4999-L3
R-4999-L6
R-4999-L9

Dimensions In inches
A

14
24
29%

6
1W
2
2V4

. . . c
12.
22
26%

Grate
Wt.per
lineal ft.

45*
88**

115***
This series furnished standard with Type L grate shown
at right.

'Furnished in 2 foot increments only.
**Furnished in 1 or 2 foot increments only.

"•Furnished in 1h or 3 foot Increments only.

Grate lype L
Available only on

R-4999-L3, L6, and L9.

'Mustrating
*-4999 bolted
rrench series
•vlth lype L grate.

234
NEEMAH
POUNOOY COMPAfSTV
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R-6672
Series

R-6673
. . , . . -

Square and Rectangular/
Frames and Grates '

Heavy Duty — for Slab Construction
Suitable for drains in sidewalks, garages,
laundries, service stations, bottling plants,
industrial buildings, etc.

IMEEIMAH
FOUNDRY COMPANY

M H N-R1N

From* Style Y

I ! -II" Hr"
N a

Framt Style W

Dimensions in Inches

Square — Heavy Duty

Wt. IF,
No. A B C | D E F G H | UbL (Type

R-6672-1
R-6672-A
R6672-B
R-6672<
R-6672-D
R-6672-C
R-6672-F
R-6672-G
R-6672-H
R-4672-J
R-6672-K
R-6672-M'
R-6672-O*a

HHxIIH
12^x12/4
13V4X13V4

18x18
21V4X21V4
23V4X23V4
25V.x25H

27x27
27V*x27J*

30x30
31%x31H

37x37
56Wx56V4

W
1
Itt
IVimm
ih
2
V*
IV,
1»>h
1W

10)4x10%im»imn>i2 •-•
16x16
20x20 .
22x22
24x24
25x25
26x24
28x2* -
30x30
36x34
54x54

14x14

22x22
24x24
26x26

28x28

37Wx37H

16x16
15x15
18x18
24x24
26x26
28x28
30x30

33V4x33tt
32x32
34x34
37x37
42x42
64x64

3W
6
4
4V*
4
4

4
4
4

• 4
4
4
4Vi

WxW
I t txIO

IxSVS
lx4K

l)4x3W
2^x7Vi
2Wx7Vi
)Hx5

1x5
1ttx6

1x6H
1V4X3W
m«12W

*
1
1
1
1y«

y«ii
1Wi

• IV4
1W

60
95

120
155
220
315
280
355
325
440
475
700

1820

? s i <
W • :
JO
W :
W
Y
W
Y •
Y
W
Y

Rectangular—Heavy Duty
R-6673-A
R-6673-1
R-6673-C
R-6673-D
R 6673-1
R-6673-J
R-6673-K
R-6673-L-
R-6673-N-
R-6673O"
R-6673-Q-A

14x20
13Vix25Vij
19^x25^
I9y4«3iy*
19VJK37V4
25Wx31h
25Wx37V4
25V4X49V4
31V1X37V.
31Vi«49V4

38x50

1V4
Ifc
Trt
V/iVA
V'/i
\Vi
\-/l
1!̂
1^
IV.

12x11
12x24
18x24
18x30
18x36
24x30
24x36
24x48
30x36
30x48
36x48

uy4x20tt
13V«x25M
19^4x25%

20x32
20x38

25%x31%
26x38
26x50
32x38

31*4x49%
38V*x50V4

18x24
18x30
24x30
24x36
30x42
30x36
30x42
30x54
36x42
36xS4

44V4X56M

4
4
4
4
4
4

4
4
4

4
4

%x 5tt
1x4*4
Ix6'/t
2x5
2x5

IHxS
IHxS

IVuxd'Vu
1%x4M

mx4Hiy<x6

i

ii

165
185
240
250
295
360
425
580

_i«Ji
6 BO
735

W
W
W
W
W
W

h-̂1 w
1 w,.,

•Grate in two pieces. ® Not recommended for bicycle traffic. For safely standards see pages 88 to 93.
AFrame in sections. Bolted in cornen. AROOIU30
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CAT. NO.-R-MSO-*
DESCRIPTION-DIAGONAL
COMR COOE-M30-0007

S-* TRANSVERSE BUTTER SLOPE

S.i LON8ITUOINAL CUTTIH SLOPE

K • GRATC INLET COEFFICIENT

COUR HOC - «90-001fl

PLOW

——"f-H

M

SO

40

"K'vi S,

01 y5T

94 Oft
I

S-> TRANSVKMSK 4UTTCR »LO«

S,« lOMITUOINAL OUTTCR 1LOK

K • OMATC INL1T COCFFICICMT

CAT. NO.-A-1ISO-CV
DESCRIPTION-TYPE V

COOE-1230-OOH

FLOW

1
M
MI

CAT. NO.-R-9ZSI
DESCRIPTION-TYPt C
COUK C00t-3t9l-000«

FLOW

aanacua
aon
aaa

•r

10

Vvl S,

O4 OS

SO

40

Vvt, S,

S_- TRAN1VCR5C fi^TTCN ILOPC

S.i LOnaiTUDINAL GUTTCH SLOFC

K « 6NATC INLKT COCfPICICMT

A R O O U32
y
*T

OS fI

17

S-* TRANSVEMH QUTTCR SLOPE

S,« LON4ITUOINAL OUTTCN SLOPE

K • MAT! INLET COEPFICtENT



CAt N0.*«-lt»
OCICRIPTION-TYPf C \
eouR cooc-i2*o*ob04

FLOW

'i P > .,•

a a a a acnaoaa

S-» TKANSVCRSC OUTTCM tt.0«

5, • LON0ITUOINAL AUTTfR ILOFC

K * ONATK INLCT COCFFICIfNT

OCSC«IPTtON-mc 0
COMft COOf •12*0-0014

FLOW
,J

20

'X

4 "K"VS.

Ol A* 01 3*1 r si i
5T

S-" TRANSVCftSC e-TTKR SLOFC

S, " LONGITUDINAL OUTTCM ILOFf

04

s*H-»»0-A

COMR COOC-M90-OOIS

'

FLOW

on on a3'
90

90

20

*

r*

-K'v-

01 os .o(

$.• TNANSVCRK flUTTH ILOFC

S, • LON«ITUOINAL OUTTCR tLOFC

K * «MATC MLIT COEFFieiCNT

CAT. NO.-M*S(*I
OCSCHIFTION-TrPC C
COUR COOC-1>»I<OOOI

FLOW

aaaaa
nonnn

011*33
S_» TMAMIVCRSC OUTTCR ILOFC

S, • LONtlTUOINAL OUTTKR SLOFC



CAT. KO.-R-U39-I
OEscmrriON-cuNB PLATE
COtt* COOE-3339-0001

CAT. NO.-K-U3*

S_« TRAN*Vt«E CUTTER SLOPE

S.i LONGITUDINAL CUTTER SLOP!

K * 6RATC INLET COEfFIClEMT

COM COOC-SMC-OOOI

PLOW

ana

nan

so
Vvt. S,

.0.2 OS
1 S1

ST
S-> TKANSVCMIC GUTTER

S, • IONAITUOIIUL OUTTCR SLOK

K * GRATE INLET COEfFICICNT

OS
I

CAT. NO.-R-»)r-A
OESCHIPT10N-TYPE C
COUR COOC - J3J7-OOOI

FLO«

CAT. NO.-R-1DIP
OCSCMIPTION-TYM A CONVEX
COHM COOC-111C-0001

PLOW-

•27-

S-> TRAMSVERSC GUTTER SLOPC

S,« LON«ITUOINAL OUTTER SLOH
JIR(Ol l»3l i

25

S_" TRANSVER3C GUTTER >LOM

S,« LOM4ITUOINAL QUTTER SLOK

K * GRATC 1NLIT COCFFIClCNT
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CAT. MO. - 1-3970
DCSCKimON - TYFC A
eon*, eooc - 4*70-0002

U,r——I

so
"K* vt. S,

.02 .03
S,

.05

TtAMSVEMt eUTTCK SLOPC

LONcrruoiNAi euTTCR »\.on
CMATC INLCT COCFFICtCHT

CAT. NO.-*-)•?»
OKtCllirriOH-OIA
COHR COM-MTI'OOOt

FLOW

4TJ--

SO'

Vvi. S,

-OZ 01 0*

f S1 'ST
S-» TRANIVMSe OUTT£H SLOP!

S,» LONQITUOINAL flUTTIR SLOPC

K • fiHATE ML.CT COCrriCfCNT

OS
I

CAT. NO.-M-SST4
DCSCNIPTION-TTrt A OtAGONAL
con* coof-sa74-0001

FLO*-

CAT. NO. - R-M74-I.
OCSCHIPTlON - FtNM. DOT TYK L

, COOC - J475-OOM

I • i

I I I
I t i

.02 01
1 s1

ST
ST« TKANSVCMSC «UTT£N

S, • lON«ITUOINAb OUTTKM »LO«

u

"K" v». S,

.03 .01

A R ) O U 3 6 S- • nuNSvttsc euTTCR SLOTC

S, « LONCIIUOIMAL QUTTCR SLOK

K • MATE INLTT COCFnOCHT



- - R-**4J '. '• • !

nON - OAN RYAN SCUPPER (LARGE)
TOOE -

.08

t ,

S_ • TRANSVERSE CUTTER SLOPE

S, • LONGITUDINAL OUTTEM SLO«
Km ORATE INLfT COEFFICIENT

1. 1 £ . (:,
CAT.' HO. - H*4014-T '
BCWmFTIOM - TYPE tj>
COUP. COOC - 4014-0042

fLOW

TRANSVCRSE CUTTER SLOPE

LONCrruDINAL 0UTTER SLOPE

ORATl INLET COCmCICMT

NO.-R-40H-HI
• CRlPTiON-TYPE A
IH COOE-40IC-OOI*

FLOW-

JDDDDIDQ
GDDDDIGD
QDDDD'JD

13*

CAT. HO.-R-40H-K
DESCRIPTION-TYPE 0
COUR CODE -4OH-O009

FLOW

1

it

SO

. 1

to

S

1 1 *J( 7

A

"K VS.

01 04 fll

S_« TRANSVERSE OUTTER SLOPE S_> TRANSVERIE 0UTTCR SLOK



CAT. NO.-H-40H-K
OCSCRl^TION-TTPf •
COMB COOC-4OH-OOOS

FLO*'

"K"va.

.01 09
S

04 03 .01

S-* TMANSVERSC GUTTEK SLOPE

S,« LON4ITUOINAL GUTTED SLOM

K * QKATC INLCT COCFFICICMT

ft- 4710
rtON-TTPC A
DC-47IO-40OO

rLO«

i
1
i\' >\ ss
^ ^

_ _

\s
k

s^

\
s
1

^s

t
s
s
(

1,
s
h
J
\

*l
s
*»
"!

|

^
^'
•9

1
^
S
Is

.4
s

N

>*.

s
Sy

,

"

*^

"

N

•*,

K

?•

V

»•
*•
^

1.

5
«•
>
5-

r

*—

DDDD
DDDD
DDDD
DDDD
—— ,.- ——

-•*.s -- N «̂t ŝ C- ^

*

^v

1t

_>

.0 I

ST« TN-NSVCNSC GUTTCH S.O^C

S,» LONaiTUOIHAL OUTTW »LOM

K • aMATC INLCT COCPPICICNT

CAT. NO.-«-4TIO
oesCMI^TION-TTPC C
COM* COOC -4710-4000

donnaDCZIOCZOcanon
i«

j

ST> TR-NSVEftSC GUTTER SLOP!

S.t LONGITUDINAL GUTTCN SLO«

A R O O U 3 8
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INFORMATION ON NEENAH GRATES

The following pages list the Neenah catalog designs furnished with grates. In addition to the free
opening areas which are necessary to determine the discharge, the tables also show the grate type or
style which are shown below for easy identification.

Grate Types

i —— iri —— iri —— ir
ininin"in

i ii i
L 1
1 1

Typa A TypaB TypaC TypaD

Typa A Grata
Standard Flat

/w$h/:.j']!;!JUi!:Jtf
Typa B Grata

Standard Convax

ED
Typa OR or OL Typa S

For type OR and DLsingla ravaraibla
grata furnlshad. Install bottom to
top for opposite hand.

~

Typa C Grata
Standard Radial

Typa O Grata
Standard Rat

Typa E Grata
Slottad Typa

Typa f Grata
Standard Concava

S3SHHS2S2ES
Typa G Grata
Standard Flat

Special

1.

TypaV TypaL

notes on Neenah grate types.

Type K indicates "Special" grate design and is not among standard types as illustrated.

Inlet grate type A or C can vary depending on how it is installed. If grate is installed with long
side of openings perpendicular to flow, it is a type A grate, and if grate is installed with long
side of openings parallel to flow, it is a type C grate.

Inlet grate type B or 0 can vary depending on how it is installed. If grate is installed with long
slots perpendicular to flow, it is a type B grate, and if grate is installed with long slots parallel
to flow, it is a type D grate.

A R O O I H O
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Ogden Environmental and Energy Services Co., Inc./
Hart Crowser, Inc.

APPENDIX 5

Sheet Pile Wall Information

PRELIMINARY DESIGN REPORT
METAL BANK NPL SITE March 6, 2000
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VENDOR INFORMATION

Steel Sheet Piling
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Bethlehem Steel Sheet Piling.-*

HAN

j*,

CD
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Sections designed for bending strength
(See page 6 for Z-piling data)

16.1"

Interlocking
Because ball and socket dimensions are the same

for all Bethlehem Z-piling sections, all Z-piling
sections can interlock with one another. Also, because
of the shape of the interlock, they can be joined in
either of two arrangements.

NORMAL REVERSE

Sections Which Interlock
With Each Other

PZ22 PZ27 PZ35 PZ40
PSA23*

PS27.5 PS31
*See page 3 for information i>n interlocking PSA;M
with Bethlehem Z-pilir.?.

Sections PS27.5 and PS31 will interlock with each
other, but will not interlock with anv other section.

A R O O I H 5



Sections designed for interlock strength
(See page 22 for data on cellular design)
PSA23

10*
.375"

16'

PS27.5
.40"

•19.69'

PS31

4--T^

.50"
i '

L 19.69"

Interlock strength:
PSA23, when properly interlocked, develops a

minimum ultimate interlock strength of 12 kips per
in. Excessive interlock tension results in web
extensions for section PSA23. Therefore, the interlock
tension for this section should be limited to a max-
imum working load of 3 kips per in.

PS27.5 and PS31, when properly interlocked,
develop a minimum ultimate interlock strength of
16 kips per in. If a greater interlock strength is
required, see page 23.
Swing:

PSA23, PS27.5 and PS31. when properly inter-
locked, are designed for a minimum swing of up to 10
degrees (in either direction) for lengths up to 70 ft.
The ability to obtain a full 10 degree swing decreases
because of the difficulty in handling the longer pieces.
With longer pieces, it is necessary to anticipate a
reduction in obtainable swing of 1.5 degrees for
each 10 ft increase in length over 70 ft.

Properties and Weights

Section
Designation

PZ22
PZ27
PZ35
PZ40
PSA23
PS27.5
PS31

Area
sq in.
11.86
11.91
19.41
19.30
8.99

13.27
14.96

Nominal
Width, in.

22
18
22.64
19.69
16
19.69
19.69

Weight in Pounds
Per lin.

ft of bar
40.3
40.5
66.0
65.6
30.7
45.1
50.9

Persq ft
of wall

22.0
27.0
35.0
40.0
23.0
27.5
31.0

Moment
of

Inertia.
in.4

154.7
276.3
681.5
805.4

5.5
5.3
5.3

Section Modulus in.3
Single
Section

33.1
45.3
91.4
99.6

3.2
3.3
3.3

Per lin.
ft of wall

18.1
30.2
48.5
60.7

2.4
2.0
2.0

Si
sq fti
Tbtal
Area
4.94
4.94
5.83
5.83
3.76
4.48
4.48

irface Area
jer lin. ft of bar

Nominal
Coating Area*

4.48
4.48
5.37
5.37
3.08
3.65
3.65

* Excludes socket interior and ball of interlock.

Dimensions:
The dimensions shown on these pages are nominal. (See pages 10 and 25 for dimensions for detailing.)
Steel Grades:
Bethlehem sceel sheet piling can be supplied in standard ASTM A328 and in high-strength, low-alloy grades
ASTM A572 - Grades 50 and 60 and ASTM A690.

Impact Resisting Steel:
Bethlehem steel sheet piling can be supplied to meet Charpy |CVN) requirements. (See page 35 for
further information.) -

AROOI i» i»6



Wall Lengths ^ m 4
Formed with Bethlehem Sheet Piling

*~i *^~——-jre^""—"—^^fiK^*———~"^^9&!-~—— '*VJ~~
___ r T _____L_____J

Number
of

Pieces

1
2
3
4
5
6
7
8
9

10
11
12
13
U
IS
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

PSA23
16" -1.3333'

L (length),
feet
1.33
2.67
4.00
5.33
6.67
8.00
9.33

10.67
12.00
13.33
14.67
16.00
17.33
18.67
20.00
21.33
22.67
24.00
25.33
26.67
28.00
29.33
30.67
32.00
33.33
34.67.
36.00
37.33
36.67
40.00
41.33
42.67
44.00
45.33
46.67
48.00
49.33
50.67
52.00
53.33
54.67
56.00
57.33
58.67
60.00

PZ22
22- • 1.8333'

L (length),
feet
1.83
3.67
5.50
7.33
9.17

11.00
12.83
14.67
16.50
18.33
20.17
22.00
23.83
25.67
27.50
29.33
31.17
33.00
34.83
36.67
38.50
40.33
42.17
44.00
45.83
47.67
49.50
61.33
53.17 ,
65.00
56.83
58.67
60.50
62.33
64.17
66.00
67.83
69.67
71.50
73.33
75.17
77.00
78.83
80.67
82.50

PZ27
18' » 1.50'
L (length),

feet
1.50
3.00
4.50
6.00
7.50
9.00

10.50
12.00
13.50
15.00
16.50
18.00
19.50
21.00
22.50
24.00
25.50
27.00
28.50
30.00
31.50
33.00
34.50
36.00
37.50
39.00
40.50
42.00
43.50
45.00
46.50
48.00
49.50
51.00
52.50
54.00
55.50
57.00
58.50
60.00
61.50
63.00
64.50
66.00
67.50

PZ35
22.64" « 1.8867'

L (length),
feet
1.89
3.77
6.66
7.55
9.43 ,11.32 :

13.21
15.09
16.98
18.87
20.75
22.64
24.53
26.41
28.30
30.19
32.07
33.96
35.85
37.73
39.62
41.51 .
43.39
45.28
47.17
49.05
50.94
52.83
54.71
56.60
58.49
60.37
62.26
64.15
66.03
67.92
69.81
71.69
73.58
75.47
77.35
79.24
81.13
83.01
84.90

PZ40.PS27.S&PS31
19.69- - 1.6408'

L (length),
feet
1.64
3.28
4.92
6.56
8.20
9.85

11,49
13.13
14.77
16.41
18.05
19.69
21.33
22.97
24.61
26.25
27.89
29.54
31.18
32.82
34.46
36.10
37.74
39.38
41.02
42.66
44.30
45.94
47.58
49.23
50.87
52.51
54.15
55.79
57.43
59.07
60.71
62.35
63.99
65.63
67.27
68.92
70.56
72.20
73.84

Note:
The length of walls tabulated
are based on catalog widths
of the piling sections. The
usual mill variations in rolling
the sections and particularly
the methods used in setting
and driving may cause devi-
ation from the lengths shown.
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Number
of

Pieces

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87as
89
90
91
92
93
94
95
96
97
98
99

100
200
300
400
500
600
700
800
900

1000
2000

PSA23
16"* 1.3333'

L (length),
feeC
61.33
62.67
64.00
65.33
66.67
68.00
69.33
70.67
72-00
73.33
74.67
76.00
77.33
78.67
80.00
61.33
82.67
84.00
85.33
86.67
88.00.
89.33
90.67
92.00
93.33
94.67
96.00
97.33
98.67

100.00
101.33
102-67
104.00
105.33
106.67
108.00
109.33
110.67
112.00
113.33
114.67
116-00
117.33
118.67
120.00
121.33
122.67
124.00
125.33
126.67
128.00
129.33
130.67
132.00
133-33
266.67
400.00
533.33
666.67
800.00
933.33

1066.67
1200.00
1333.33
2666.67

PZ22
22'* 1.8333'

L (length),
feet
84.33
86.17
88.00
89.83
91.67
93.50
95.33
97.17
99.00

100.83
102.67
104.50
106.33
108.17
110.00
111.83
113.67
115.50
117.33
119.17
121.00
122.83
124.67
126.50
128.33
130,17
132.00
133.83
135.67
137.50
139.33
141.17
143.00
144.83
146.67
148.50
150.33
152.17
154.00
155.83
157.67
159.50
161.33
163.17
165.00
166.83
168.67
170.50
172.33
174.17
176.00
177.83
179.67
181.50
183.33
366.67
550.00
733.33
916.67

1100.00
1283.33
1466.66
1650.00
1833.33
3666.67

PZ27
18" * 1.50'
L (length),

feet
69.00
70.50
72.00
73.50
75.00
76.50
78.00
79.50
81.00
82.50
84.00
85.50
87.00
88.50
90.00
91.50
93.00
94.50
96.00
97.50
99.00

100.50
102.00
103.50
105.00
106.50
108.00
109.50
111.00
112.50
114.00
115.50
117.00
118.50
120.00
121.50
123.00
124.50
126.00
127.50
129.00
130.50
132.00
133.50
135.00
136.50
138.00
139.50
141.00
142.50
144.00
145.50
147.00
148.50
150.00
300.00
450.00
600.00
750.00
900.00

1050.00
1200.00
1350.00
1500.00
3000.00

PZ35
22.64" - 1.8867'

L (length),
feet
86.79
68.67
90.56
92.45
94,33
96.22
98.11
99.99

101.88
103,77
105.65
107.54
109.43
111.31
113.20
115.09
116.97
118.66
120.75
122.63
124.52
126.41
128.29
130.18
132.07
133.95
135.84
137.73
139.61
141.50
143.39
145.27
147.16
149.05
150.93
152.82
154.71
156.59
158.48
160.37
162.25
164.14
166.03
167.91
169.80
171.69
173.57
175.46
177.35
179.23
181.12
183.01
184.89
186.78
188.67
377.33
566,00
754.67
943.33

1132.00
1320.67
1509.33
1698.00
1886.67
3773.33

PZ40. PS27.5 & PS31
19.69' -1.6408'

L (length).
feet
75.48
77.12
78.76
80.40
82.04
83.68
85.32
86.96
88.61
90.25
91.89
93.53
96.17
96.81
98.45

100.09
101.73
103.37
105.01
106.65
108.30
109.94
111.58
113.22
114.86
116.50
118.14
119.78
121.42
123.06
124.70
126.34
127.99
129.63
131.27
132.91
134.55
136.19
137.83
139.47
141.11
142.75
144.39
146.03
147.68
149.32
150.96
152.60
154.24
155.88
157.52
159.16
160.80
162.44
164.08
328.17
492.25
656.33
820.42
984.50

1148.58
1312.66
1476.75
1640.83
3281.67

Note:
The length of walla tabulated
are based on catalog widths
of the piling sections. The
usual mill variations in rolling
the sections and particularly
the methods used in setting
and driving may cause devi-
ation from the lengths shown.
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There may be occasions when even PZ40 in high-strength grades of steel is not
sufficiently strong to satisfy the calculated design moments. When this is the
case, the designer has several available options to consider:
Cellular Design

This design can be very efficient and an option that should be explored for
facilities such as deep draft bulkheads and large graving docks. Cellular con-
struction provides a solid-faced wharf in deep water without the need for elaborate
anchorage systems. The feasibility of a cellular design is somewhat dependent on
site and soil conditions. Refer to page 22 for additional information on
cellular design.
Cover Plated Z-Piling

This approach extends the range of Z-piling by increasing the moment
carrying capacity in the area where the design moment exceeds the capacity of
the plain Z-pile.

— Q and Neutral Axis

Plate
Size
(in.)
None
4-1/2 X. 25
4-1/2 X .373
4-1/2 X. 50
4-1/2 X .623
4-1/2 X. 75
4-1/2 X .875
4-1/2 X 1.00
4-1/2X1.125
4-1/2 X 1.25

PZ35
Section Modulus

in.3/ftof
wall
48.5

—
—

63.2
67.0
70.8
74.6
78.4
82.3
86.2

Weight
lb/ft?of

wall
35.0

—
—

43.1
45.1
47.2
49.2
51.2
53.2
55.3

PZ40
Section Modulus

in.3/ftof
wall
60.7
70.2
74.8
79.5
84.2
89.0
93.7
98.5

103.4
108.3

Weight
Ib/ft^of

wall
40.0
44.7
47.0
49.3
51.7
54.0
56.3
58.6
61.0
63.3

Note:
Z Filet weld should be sized to adequately resist design loads and should be continuous and

all around.
Z Cover plate length depends upon moment curve.
_ Weight shown in Ib-ft- of wall is for the section in the cover-plated location. The average weight

in Ib/ft2 of wall will be lower.

Long-length, high-strengr PZ40 with cover
plates, permits design c> fixed end
connection at the too c' :f\e bulkhead.

A R O O U U 9
17



Master Pile System

This system combines moment resisting and cellular design. The PSA or PS sheet
piling sections transmit the soil pressures on the arcs by interlock tension to the
moment-resisting master piles.

A master pile design is ideally suited to sites where very hard driving is antici-
pated or rock is at a high elevation and sufficient penetration is not available for
adequate toe resistance. In such cases, the master pile can be installed in a pre-
drilled hole and grouted in place.

Depending on the number of intermediate sheets, section moduli in excess of 200
in.3/ft of wall can be obtained utilizing this design concept.

ELEVATION

ECONOMY OF
USING COVER
PLATE VS. A
HEAVIER WT
SECTION WILL
DEPEND UPON
THE REQUIRED
LENGTH OF PLATE

PRE-DRILLED
PILE HOLE

CONCRETE
SEAL

CLEVIS

PSA23

PLAN VIEW

TYPICAL PANEL
USING PSA23

1/jPSA23

IS



PS27.5 (OR PS31)

PLAN VIEW

CLEVIS

TYPICAL PANEL
USING PS PILING

The following table, using selected wide-flange sections {unreinforced and re-
inforced), shows design properties obtainable using this approach. This table should
be used by the designer as a guide. Actual master pile size and system geometry
(master pile spacing, arc radius, etc.) must be determined by the engineer based
on site conditions. Connection details are extremely important and must be
designed with care.

Master
Pile

WUX132

W14X257

WI4X342

W24X162

W27X178

W33 X 152

W36 X 135

W36X170

W36X210

W36 X 260

W36X300

Intermediate Piles
3 Sections PSA23

Spacing
L

6'-0"

6'- 3"

6'- 3"

6'-0"

6'-0"

5' -9"

5'-9"

5'-9"

5'- 9"

6'-3"

6' -3"

Section Modulus
in.3/ ft of

wall
36.6
(51.4)
69.2

(81.5)
92.9

(104.1)
72.7

(99.9)
88.1

(118.4)
90.7

(130.7)
83.0

(126.2)
107.8

(150.6)
132.6

(174.3)
155.7

(19o.3l
183.2

(219.0)

Weight
Ib/ft2 of

wall
42.4

60,7

74.5

47.4

50.0

47.7

44.7

50.8

57.8

61.2

67.6

5 Sections PS27.5 (or PS31)
Spacing

L

9' -8*

9'- 8*

9'-8'

9'. 8*

9' -8*

9' -8"

9' -8"

9' -8"

9'-8*

lO'-6**

10'-6'*

Section Modulus
in.3/ft of

wall
23.8
(35.0)
46.4

(54.8)
62.1
(68.9)
46.8

(68.8)
56.5 -
(81.2)
56.0
(88.5)
51.5
(87.1)
66.5

(101.2)
81.5

(114.9)
96.8

(125.3)
111.6

(138.9)

Weight
lb/fta of

wall
41.7

54.6

63.5

44.8

46.4

43.7

42.0

45.6
-

49.7

50.6

54.4

•PS pile is attached in 2 pieces.
Note:
C Numbers in parentheses represent section moduli with cover plates on the back of the master piles.
C The plate (measuring 9 in. X 1 in. for a PSA23 layout and lO'/i in, X VA in. for a PS27.5 layout) is

welded continuously all around. The weld must be sized to resist the design loads. *i D fl fi I I* C I
C All welds are continuous and all around. fl R U U I 4 0 I
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PS-type. lor.g-!eng:h sheet piling enables
very deep cofferdams to be built for IOCK
and dam construction on major rivers '
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Standard Fabricated Connections
Used with PSA23

Bent Web Piles

BW230 30.7 Ib/ft

8W231 30.7 Ib/ft

90° T Piles

FT230 69 Ib/ft

7%1

FT231 69 Ib/ft

>-—8

120° Y Piles

FY234 90 Ib/ft

Cross

FX230 103 Ib/ft

Notes:
D Standard angle: 3-1/2 X 3-1/2 X 3/8 in. . ~
C Standard bent plate size for 120° Y: 3/8 X10 in.
D Fasteners are 7/8-in. high-strength bolts spaced on 6-in. centers

throughout the length of the section, except for 2 ft at each end
where they are located on 3-in. centers.

I j G A different arrangement of the interlocks Is obtained by reversing
^""^ the connections end for end.

See General Specifications (page 34) for additional information.

26
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Standard Fabricated Connections
Used with PS27.5 or PS31 ; v
With specified interlock strength of 16 kips/in.

Bent Web Piles

BW2750 45.1 Ib/ft
BW3100 50.9 Ib/ft

BW2751 45.1 Ib/ft
BW3101 50.9 Ib/ft

tfr-

30° Y Piles

FY3100 79

FY3101 79 Ibffl -*£
'--̂ o.

FY3102 79 Ib/ft

FY3103 79 Ib/ft
30*

Notes:
G /t is suggested that the designer consider using section PS31 for

all fabricated connections. The connections shown on this page are
based on using PS31.

D Angles, plates and bolts are as follows:

3 Angles and plates will be furnished in ASTM A36 steel
3 Fasteners are high-strength ASTM A325 bolts, with washers,

spaced on 4'/rin. centers throughout the length of the section,
except for the last 2 ft at each end where they are located on
3-in. centers.

3 A different arrangement of the interlock is obtained by reversing
the connection end for end.

See General Specifications (page 34) for additional information.

90* T Plies
FT3100 118 Ib/ft

10V4" , .

IK. ^aJLa-
I U_L- l-_t/

FT3101 118 Ib/ft

10'/4" !

li 4-

120° Y Pile
FY3104 143 Ib/ft

Connection

30'Y
90°T
120°Y

Angle
in.

5 X 5 X > / 2

Bent Plate
in.

10'/2 X >/2

Bolt Diameter
in.

7s
1

AROOU5I*
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Standard Fabricated Connections
UsedwithPS27.5orPS31C q ;- R:S ^

* With specified interlock strength of 20 kips/in, or 24* kips/in.

30° Y Piles
FY3110 94

FY3111 94 Ib/ft

l

FY3112 94

•> *,-£,2$ -
FY3113 94 Ib/ft

90° T Plies

FT3110 135 Ib/ft

FT3111 135 tb/ft

f*-9"/n
-(- — --«T
I

120° Y Piles

FY3114 169 Ib/ft

120*
» IV Y*

\ L

Notes:
D It is suggested that the designer consider using section PS31 for

all fabricated connections. The connections shown on this page are
based on using PS31. ;

D Angles, plates and bolts are as follows:

Connection
30'Y
90°T
120°Y

Angle
in.

5 X 5 X M

Bent Plate
in.

10'/2 X '/a

Reinforcing
Plate in.
10'/iX3/s
lO'/aX'/g

5X%

Bolt
Diameter in.

1
1

1%
G Angles and plates will be furnished in ASTM A36 steel.
D Fasteners are high-strength ASTM A325 bolts, with washers.

spaced on 4'/:-in. centers throughout the length of the section,
except for the last 2 ft at each end where they are located on
3-in. centers.

D A different arrangement of the interlock is obtained by reversing
the connection end for end.

See General Specifications (page 34) for additional information.
*Not available in PS27.S. See page 23 for information on interlock strength.
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Diameters and Areas of Circular Cells
Using PSA23, PS27^ and PS31

Number
of

Pieces
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100

PSA23
D
ft
5.09
5.94
6.79
7.64
8.49
9.34
10.19
11.03
11.88
12.73
13.58
14.43
15.28
16.13
16.98
17.83
18.67
19.52
20.37
21.22
22.07
22.92
23.77
2i.62
25.46
26.31
27.16
28.01
28.86
29.71
30.56
31.41
32.26
33.10
33.95
34.80
35.65
36.50
37.35
38.20
39.05
39.89
40.74
41.59
42.44

Area
ft'
21
28
36
46
57
69
82
96
111
127
145
164
183
204
226
250
274
299
326
354
383
413
444
476
509
544
580
616
654
693
733
775
817
861
905
951
998
1046
1096
1146
1198
1250
1304
1359
1415

PS27.5&PS31
D
ft
6.27
7.31
8.36
9.40
10.45
11.49
12.53
13.58
14.62
15.67
16.71
17.76
18.80
19.85
20.89
21.94
22.98
24.03
25.07
26.11
27.16
28.20
29.25
30.29
31.34
32.38
33.43
34.47
35.52
36.56
37.61
36.65
39.69
40.74
41.78
42.83
43.87
44.92
45.96
47.01
48.05
49.10
50.14
51.18
52.23

Area
ft'
31
42
55
69
86
104
123
145
168
193
219
248
278
309
343
378
415
453
494
536
579
625
672
721
771
824
878
933
999
1050
1111
1173
1238
1304
1371
1441
1512
1585
1659
1736
1813
1893
1975
2057
2143

Required*
Swing
deg
30.0
25.7
22.5
20.0
18.0
16.4
15.0
13.8
12.9
12.0
11.3
10.6
10.0
9.5
9.0
6.6
8.2
7.8
7.5
7.2
6.9
6.7
6.4
6.2
6.0
5.8
5.6
5.5
5.3
5.1
5.0
4.9
4.7
4.6
4.5
4.4
4.3
4.2
4.1
4.0
3.9
3.8
3.8
3.7
3.6

Theoretical
Bend
deg
20.0
15.7
12.5
10.0
8.0
6.4
5.0
3.6
2.9
2.0
1.3
.6

Furnished
Bend
*deg
30.0
25.0
20.0
20.0
15.0
15.0
15.0
10.0
10.0
10.0
10.0
10.0

*PSA23. PS27.5 and PS31,
when properly interlocked are
designed Co provide a swing
up to 10 degrees (in either
direction) for lengths up to
70 ft. The ability to obtain a
full 10 degree swing decreases
with length because of the
difficulty in handling the
longer pieces. For lengths over
70 ft. it is necessary to antic-
ipate a reduction in obtainable
swing of 1.5 degrees for each
10 ft increase in length.

to
in

CD
O
or

Small cells constructed with bent web piles must
have half of the piles bent with fingers inside and
half with fingers outside. For example, with Section
PSA 23, half the piles would be BW230 and the
remainder would be BW231. Refer to pages 26 and 27
for section data on bent web piles.

See page 24 for "Setting and Driving Tips," including guidance for template sizing.
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Orders should specify if no holes are required.
All fabricated connections have handling holes that are 1-3/8 in. in

diameter. They are located about 6 in. from the top of each leg.
Pairing

Z-Piling in lengths up to 60 ft can be supplied in pairs. The pairs will
be shipped without welding or crimping which will insure maximum
flexibility when setting a wall.
Driving

Assembly of panels of steel sheet piling before driving is suggested.
This facilitates driving, maintains piling vertically, and makes it possible
to obtain the nominal width of piling sections.

Z-piles should be driven with the ball edge leading. In addition, care
should be taken — in the selection of connections and in planning for
dosed structures (cofferdams, etc.) — to provide for the proper sequence
of driving. For normal interlocking, alternate Z-piles must be reversed
end for end.

For setting and driving tips see page 6 for Z-piling and page 24 for PSA
and PS piling.
Technical Information

Bethlehem is prepared to furnish additional technical information on
sheet piling and its uses and will consult with engineers who are preparing
designs that involve Bethlehem Steel Sheet Piling. Call your nearest
Bethlehem representative or get in touch with Piling Products, Bethlehem
Steel Corporation, Bethlehem, PA 18016.
Chemical Composition Percent (Heat Analysis)

Grade

A328
A572-Gr 50

•Or 60
A690

Carbon
Max

.23

.26

.22

Man-
ganese

1.35 max
1.35 max

.60/.90

Phos-
phorus
.04 max
.04 max
.04 max
.08/.15

Sulfur
Max
.05
.05
.05
.05

Silicon
Max

.40

.40

.40

Vanadium

.01/.15*

.01/.15*

Copper
Min
**
**
**
.50

Nickel

.40i75
•In lieu of vanadium. 0.005/0.05^ columbium may be used.

"When copper-bearing steel is specified, the minimum copper is 0.20 percent.
Mechanical Properties

Grade

A328
A572-Gr 50

•Gr60
A690

Min Yield
Point, Ksi

39
50
60
50

Min Tensile
Strength. Ksi

70
65
75
70

Elongation in
8 in.. min%

17
18
16
18

V-STAR 50* Impact Resisting Steel
Section
PZ22. PZ27
PSA23
PS27.5, PS31
PZ35. PZ40

Charpy (CVNi Energy**

15fMb« -50F

15 ft-lb @ OF
'Meets all the requirements of ASTM A572 -
Grade 50

** Inquire about availability of other toughness
requirements

A.ROOU57
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(Jeneral Specifications

Material
Bethlehem Steel Sheet Piling is furnished to the requirements of the

Standard Specification for Steel Sheet Piling of the American Society for
Tfestingand Materials. ASTM Designation A 3 28. In addition, Bethlehem
can supply sheet piling in high-strength, low-alloy grades - ASTM A572-
Grades 50 and 60 and ASTM A690. Bethlehem can also supply sheet
piling to meet Charpy (CVN) requirements. All grades of steel are readily
available from regular mill rollings.
Number of Tests

Two tension tests shall be made from each heat In addition, two inter-
lock tests shall be made from each heat for sections PSA23, PS27.5
andPS31.
Tolerances

When using steel sheet piling, it is necessary to make allowances for
deviations from theoretical exactness. The degree of precision obtainable
in the production of steel sheet piling is limited by the basic character of
the rolling processes and normal limitations of mill equipment. Interlocks
should be continuous and reasonably free-sliding when threaded.

Care must be taken during installation to assure that each pair of sheets
is being set at the desired driving dimension.

All steel sheet piling and fabricated connections have an allowable
weight variation of ±2-1/2% and are invoiced on theoretical weight. Length
tolerance is —0 in., +5 in.
Fabricated Connections

Unless otherwise specified, all connections will be fabricated with angles
or bent plates, with appropriate grades as necessary, and with high-
strength bolts. ASTM A690 connections will be furnished with angles or
plates made from ASTM A588 steel and with ASTM A325 Type 3 bolts.
Lengths

Sheet piling sections ore rolled and cut to the ordered length. For best
economy, the designer should specify the actual length as calculated in
the design process. An exception would be when many different lengths are
required, such as in a sloped wall Economy is best achieved in such cases
by ordering in one-ft increments.

All sections are readily available in lengths up to 70 ft from regular
rollings. Bethlehem can supply longer lengths, sometimes in excess of
100 ft, but requires sufficient lead time to properly schedule such material
Before ordering lengths exceeding 70 ft, it is best to check availability by
calling the Bethlehem product office.
Splicing

If possible, splicing of Z-piling should be avoided. See page 6 for
additional information.
Handling Holes

Unless otherwise specified, all plain piling sections shipped directly
from the mill are provided with standard handling holes in the centerline
of the web. The standard handling hole is a 2-9/16-in.-diameter hole
approximately 6 in. from the end.

Z-Piling — one hole in each end.
PSA and PS Piling — one hole in one end only.
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Bethlehem H-Piles

Bethlehem Steel pioneered the rolling of wide-flange shapes in 1908.
Since then, one of these shapes—steel H-piles—has achieved wide appli-
cation as foundation supports for bridges, piers, buildings, industrial
plants, and other structures. H-piles possess the following advantages.
D Great ability to stand up under hard driving.
D Capacity to develop high bearing value when driven to rock, and as

friction piles in suitable soils.
G High column strength.
G Low cost of driving.
G Small soil displacement, permitting close spacing where necessary.
D Long Ufa
G Full-strength splicing easily attained.
H-Piles in Soldier Beam Construction

Steel H-piles are used extensively and advantageously in the construction
of sheeted trenches for sewers, subways, and similar structures. They are
driven in advance of the excavation, usually on 6- to 8-ft centers. As
excavation proceeds, horizontal timber lagging is set in place between the
pile flanges.

The trench is braced by means of cross-struts of steel framed against
the inside flanges of the piles or into horizontal waling pieces. After the

inch is completed, the piles are pulled and reused in the same manner.
in addition to providing a "backbone" of steel for the trench lagging,
piles used in this manner have the important advantage that they can

be driven well in advance of the excavation. In city streets, the piles can
be driven through small holes cut in the pavement. These holes can be
filled after the piles are driven so that traffic may proceed until the
excavation approaches.

X —

Design Properties

Section
Number

HP14X

HP12X

'P10X

-rfPSX

Weight
per
Foot

lb
117
102
89
73
84
74
63
53
57*
42*
36*

Area
of

Section
A

in.1

34.4
30.0
26.1
21.4
24.6
21.8
18.4
15.5
16.8
12.4
10.6

Depth
of

Section
d
in.

14.21
14.01
13.83
13.61
12.28
12.13
11.94
11.78
9.99
9.70
8.02

Flange

Width
bf
in.

14.885
14.735
14.695
14.585
12.295
12.215
12.125
12.045
10.225
10.075
8.155

Thick-
ness

tf
in.

0.805
0.705
0.615
0.505
0.685
0.610
0.515
0.435
0.565
0.420
0.445

Web
Thick-
ness

in.
0.805
0.705
0.615
0.505
0.685
0.605
0.515
0.435
0.565
0.415
0.445

Axis X-X
IK

in.*
1220
1050
904
729
650
569
472
393
294
210
119

S«
in.'

172
150
131
107
106
93.8
79.1
66.8
58.8
43.4
29.8

ill
5.96
5.92
5.88
5.84
5.14
5.11
5.06
5.03
4.18
4.13
3.36

AxisY-Y

VinV
443
380
326
261
213
186
153
127
101
71.7
40.3

in?'
59.5
51.4
44.3
35.8
34.6
30.4
25.3
21.1
19.7
14.2
9.88

- JVin.
3.59
3.56
3.53
3.49
2.94
2.92
2.88
2.86
2.45
2.41
1.95

Surface
Area

ft'/ft
7.11
7.06
7.02
6.96
5.97
5.91
5.86
5.82
4.91
4.83
3.92

*Sections currently produced by Bethlehem Steel.
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VENDOR INFORMATION

Vinyl Sheet Piling
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Shore

Vinyl sheet piling
solutions for marine
applications

[ M A T = R I A L S
INTERNATIONAL

4501 Cirde 75 Parkway
Suite E-5370, : ' • ; - " - '

256J857 '
770.933.8166 ' -y '
770.933.8363 fax .
www.materialslntt.com

Product Description
ShoreGuard patented interlocking vinyl sheet piling is clearly
second to none when tested for long-term product performance.
Its innovative design is fortified by co-extrusion - the industry-preferred
manufacturing process. During the co-extrusion process,
high-performance polymers are moleculariy bonded to form
a homogeneous part that guarantees strength, UV protection and color
consistency. Combining an exceptionally high-quality virgin cap stock
with an inner core or substrate that exceeds all specifications for quality,
ShoreGuard sets the industry standard for all others to be compared
against in terms of consistency, reliability and performance.

Features
• Co-extrusion process for long-term product performance
• l-Beam Lock"11 for improved driving ability and strength
• Field proven engineering, thickness, geometry of locks and other

design elements have been confirmed in the lab and in the field,
to ensure no product failures \ j

• Strong Back Ribs™ to provide commercial grade strength and higher
impact drivability

• Patented design technologies - we have developed and own the
technology to guarantee a truly "value-engineered" solution

Advantages to You
• Increased profitability
• Reduced operational costs and safety risks
• Maximized product performance and durability
• Optimized construction processes to reduce installation time
• Guaranteed industry-specific expertise
• Seamless environmental integration; creating no environmental hazard

Applications
• Seawalls
• Wavebreaks
• Bulkheads

A R o o i t » 6 i
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ShoreGuard.
Sheet Piling

•
Specifications ;̂

. .•t.T^g ĵfiftt»st.fl

*-n/ Uu> >—/ \—*

Characteristic

Long-term Allowable
Moment Rating

Unils

Foot-Pounds/
UnearFoot

ShoreCuard 700

8,690

ShoreCuard 500

4,223

ShoreCuard 300

2.889

ShareGuard 150

1,334

Factor of Safety "' -~ !
for Creep . .̂ i;,..-
Factor of Safety for
Durability & Construction

- f-g^jfijfriK&S'

Weight per toot
of sheet piling

KonOnalThlcltriess '̂"' ^

Linear Coverage

Depth of Section •

N/A

N/A

scond for SW Soils
Pounds/

Square Foot
Inches

Inches
Inches

Section Modulus Cubic Inches / linear Foot
Tensile Strength -, • ' • • ' "
by AS7II 0-838 . - - ; ; ;

Impact Strength
8y ASTM 0-4226

Modulus of Elasticity
By ASTM 0-790

I-Beam Lock™
Co-Extrusion
UV Protection

Strong Back Ribs'"

Pounds/
Square Inch

Inch-Pounds/
Square Inch

Pounds/
Square Inch

N/A

N/A

N/A

N/A

1.5

1.5

4.15x10-«

8

0.45

12

10

40

6,300

15.000

380,000

Yes

Yes
Yes
Yes

1.5

1.5

2.7 x 10*

5

0.40

12

8

19

6,300

13,750

380,000

Yes

Yes

Yes

Yes

1.5

1.5

2.7 X10«

3.2

0.25

12

7

13

6,300

13,750

380,000

Yes

Yes

Yes

Yes

1.5

1.5

2.5 xlO-f

2.6

0.20

10.5

5

6

6,300

11,000

380,000

Yes

Yes
Yes
Yes

: A

BharaOuwdMQ

Physical properties m defined by ASTMftstStandarti tor Ptasfc WWtofl Product* The mhws tfwwn ara nominal and may vary
The information (bund within Ift) brochure is believed to to true and accurate. Mo warranties ol my kind are made as to fte suitability
of ShoreGuard (or particular appMcattora or to result) obtained therefrom. ShoreGuardis )a a registered trademark of Materials htBmattonal,lnc.
United States Patent Numbers 5.145.287; 5481,508; 29086.704. Otter petenb pending. O1999 Materials International, he.
M Rights Reserved.

INTIRNATIONAL

4501 Circle 75 Parkway
Suite E-5370
Atlanta, GA 30339
SM.2S6.Sa57
770.933.8166
770.933.8363 fax
www.materialsintl.com

Color Palette
• Grey
• Beige
• Brown

• Green
• Sandstone (textured)

H D fi H 1 li A 9A n U U I HOC

The key to ShoreGuard's success is the manufacturing process.
Our specialized extrusion facility operates on the forefront of
technology. State of the art equipment, skilled engineers and the finest
raw materials ensure a superior product. Our zero-defect quality control
program makes sure that our products perform in their critical functions.
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REGUARDADDS BEAUTY AND VALUE
T!f Iff::

ShoreGuard» is a patented interlocking sheet piling
made of a high performance, rigid, weatfierable
polymer ShoreGuard offers substantially longer -
service life because it will not rust, rot, corrode, Be
eaten by-marine organisms, or be affected by the
pH of the surrounding soil.

Aesthetic Enhancement of Shoreline Contoured Wall Protects Fairways and Greens

Waterfront Protection for Classic Homes
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IN NUMEROUS WATERFRONT DESidsfs

ShoreGuardt is used in numerous designs for a vari-
ety of waterfront projects. Seawall and bulkhead
design and construction is a complex process with
many variables, equations and procedures. This
brochure does not address the hundreds of possible
combinations of variables that come into play in a
particular seawall application. It is intended as an aid
to marine contractors and engineers in evaluating
the suitability of ShoreGuard for their application.

Concrete Cap

Dropped Single Wale

f l R O O U S U

Double Wale

Double Wale with Face Piling

Triple Wale

Triple Wale with Face Piling



INOW YOUR SITE CONDITIONS AND
~

Seawalls and bulkheads are "soil driven", meaning that the
site soil conditions will dictate the best design, materials, and
construction methods. A thorough knowledge of site soil
conditions is not only paramount in designing a proper
structure, but in selecting the best installation tools. Consult
your contractor and engineer for the appropriate design and
construction method.

GRANUIAR SOILS - SAND AND GRAVEL
Water jets, rail jets, and vibratory hammers are used to
install sheet piling where site construction consists of
granular soils.

O

Heavy-Duty Rail Jet

Lightweight Water jet Lightweight Vibratory Hammer Commercial Vibratory Hammer

CONTRACTOR TIP
-yNh?n driving into sand use a water

S jet or vibratory hammer. When dri-
•C virig into clay use a drop hammer or

it hammer."
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USE THE BEST INSTALLATION METH!|
' '

COHESIVE SOILS - CLAY ^ ̂  ^
Drop hammers from 500 to J500 pounds are selected based on site soil conditions and required
embedment depths.

Drop Hammer Drop Hammer with Water Jet

SOILS
Certain soils around bayous, lagoons, and other areas contain peat or silt. These soils are traditionally very soft
and provide little support which makes choosing equipment easy, but the working wall heights will be greater
and longer sheets may be required.

EXTREME SOIL CONDITIONS - HARD CLAY AND SAND OR DEBRIS
In difficult site conditions, two methods are typically used. Contractors will "trench and fill" or utilize a steel mandrel.

Vibratory Hammer with Steel Mandrel A R 0 0 1 ^ 6 6 French and Fill



MATERIAL REQUIREMENTS
^- '•

This is not a design chart. This is for estimating the, material requirements for budgetary purposes. Please rely on your
engineer for design plans. To assist in estimating youij sheet pile requirements, follow these simple steps.1 * •'• i y i''"?
1. Measure the "linear footage" of the proposed bulkriead^ including return walls.
2. Measure the "exposed height" of the proposed!bulkhead! That is the measurement from firm soil at the base of the

wall to the top cap. To find this firm ground and to properly measure the "exposure", you must probe the soil every 5
feet with a rod to ensure that the wall height is accurately measured including "valleys" or soft spots. If a valley is
discovered, longer sheets are required, and if the valley is.deep enough, additional support wales or heavier sheet piling
maybe needed. ! : I

3. To correctly estimate the number of sheets required, compute
as follows: j
ShoreGuard 150 (10.5 inches wide) Multiply the linear footage by 1.15

(example: 134 linear foot wall x 1.15-154.1 or 155 sheets)
ShoreGnard 300, 500 or 700 (12 inches wide) Number of sheets

equals linear feet (example: 134 linear foot wall equals 134 sheets)
4. Remember to order corners! Remember, ShoreGuard 150/300/500

utilize a universal corner. (See page 9) ShoreGuard 700 uses a corner
exclusive to the product. (See page 9).

5. It is recommended that contractors order extra comers to avoid
running short and potentially holding up a project.

{ J
i ' ' ^.4Typical Material Requirements for Single Wale Walls i . ^1

Maximum
WaNHeifM

T
4'

r
r
r
r

Typical
Sheet
Lanttfi

r
*
«r
ir
14'

tr

ShoreOuartf

TOO, 500,300, or 150
TOO, 500, MO, or 150

TOO, MO, or 300

TOO, 500, or 300

TOO or 500
TOO

NuiMMr
Of Watt*

OttUM*
Wato

•xr
•xr
•xr
•xr
•xr
•xr

ln*M*
Wal«

rxr
a-xr
2*ir
rxr
rxr
rxr

TIcKorf
Length

ir
IX
IF

is-
30*

20-

Dlttane*
•«tW«M

RoO

*

•

•

5-

Number
of Tte

tt«4sp«r
too-
21
21
11

21

21

21

BackFIM

Sand /Gravel

SvtiiQm*
Sand/Qnvtl
Sand /Gravel

Sand /Gravel
Sand/Oravel

Typical Material Requirements for Multiple Wale Walls | :;

Maximum
WaMHeffM

r
r
r
r
r
w
n-
12*

1*

t#

15

Typical
Sheet
Lenftti

Iff
IX

141

ir
ir
w
2T

24'

2T
2T

30*

ShereOwarrf

TOO. 500, 300, Or ISO

TOO, 500, 300, or 150

TOO, 500, 300, Of ISO

TOO, 500, or 300

TOO, SOB, or 300

TOO, 500, or 300

700 or 500

TOO or 500

TOO or SOI

TOO

700

Number
•f Wato*

2
2

X

2

2

2
t

•2
a
3

3

OutxM*
Wale

•xr
-xt"
•xr
•x«"
•xr
•x«-
•xr
•xr
•xr
•xr
•xr

ln*J«e
Wal*

2-xr
rxe-
rxr
rxr
4-xr
4'xr
4-xr
4-xr
4-xr
4-xr
rxr

TleMod
Lemjth

is-
ir
20-

20*

20-

201

201

JO-

20-

2ff

Iff

Distance
••tweeM

Rods

S1

5'

5*

S'

r
s-
S'

r
r
S'

s-

Number
afTt*

Koeaper
1001

42
42

42

42

42

42

42

42

•3

•3

S3

••ckFIK

Sand /Gravel
Sand /Grave)

Sand /Gravel

Sand/Gravel

Sand/Gave)
Sand/Gav*l
Sand / Gravel

Sand/Gravel N

Sand/Gravel
Sand /Gravel

Sand /Gravel

CD
CD
cc



ENGINEERING CONSIDERATIONS t-.,--"

Engineering Considerations Whefi Specifying Vinyl Sheet Piling "* *T

Materials International is the largest manufacturer of vinyl sheet piling in the world. Ten years ago, we developed
ShoreGuard*, the first commercially successful vinyl sheet piling. Today we have millions of square feet installed
worldwide. Materials International offers the widest selection of vinyl sheet piling in the industry. Whether you
require the lightest vinyl sheet piling or the heaviest, or something in between, we not only make it, but offer it in
a range of colors. Most importantly, we have developed a reliable method of determining long-term product
performance by utilizing a combination of critical design elements. By optimizing these performance constraints
and incorporating them into a design value known as the long term allowable moment, we provide simple,
consistent, and reliable information for use in conventional design equations.

Long Term Allowable Moment
We incorporate the physical properties of Section Modulus and Web Geometry, the material properties of Tensile
Strength and lang-Term Weatherability, with conservative Factors of Safety to determine the allowable moment of
each of our sheet piling. Reported in foot-pounds per linear foot, long term allowable moment is the most descrip-
tive value that exists for representing the long-term strength capabilities of vinyl sheet piling. We suggest using
ShoreGuards long term allowable moment rating as your principal design value when writing specifications or
designing structures. Use ShoreGuard and know that the critical design elements are considered and optimized for
long term performance. A word of caution... it is easy to report a higher long term allowable moment when you eliminate
or manipulate one or more design elements. We strongly recommend a thorough analysis when comparing products.

Tensile Strength
For vinyl sheet piling, the limiting factor in performance under load is a function of the tensile forces acting on the
outside flat ponions of the sheet piling. Therefore, we design allof pur sheet piling with the appropriate thickness
in the flat sections to accommodate the long term loading requirements. Furthermore, we locate the interlocks, the
area of greatest mass in our sheet piling, in the outer flat ponions to further increase its strength.

Section Modulus
All of our sheet piling is designed to optimize the properties of vinyl through the shape or section modulus of the
sheet piling by utilizing AutoCad Solid Modeling.

Web Geometry
Web geometry encompasses the ratio of wall thickness to cross section depth and the angle of the web. This geom-
etry is critical in preventing the web section from yielding under load, known as web crippling. This failure will
affect sheet piling where the wall thickness at the web section is too thin or the angle too steep in proportion to
the cross section depth.

Long Term Weatherability
All of our sheet piling utilizes high performance (UV) stabilized virgin compound specifically designed for maxi-
mum outdoor weathering.

Factors of Safety
For reliable long term performance, we incorporate several safety factors into the allowable moment of our sheet
piling. We not only account for variances in manufacturing tolerance and raw materials, we account for the effects
of material creep failure. In addition, we apply a general factor of safety of 1.5 to insure that ShoreGuard performs
fora lifetime.

ou have any questions or would like our report Engineering Considerations when Specifying Vinyl Sheet Piling, please
call Materials international at (800) 256-8857 in the USA, or (770) 933-8166 for international calls.
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KNOW YOUR VARIABLES!
IMPORTANT CONSIDERATION FOR ENGINEERS AND DESIGNERS OF SEAWALLS AND RETAININ<^_X
WALLS: Designing with ShoreGuarcU is no different than designing with steel or wood. When developing
a seawall, bulkhead or retaining wall design, ensure that the forces generated by the site conditions in your
design do not exceed the maximum allowable moment rating of the ShoreGuard product you specify.

SOME VARIABLES TO CONSIDER:
Below are a few site and design considerations that must be addressed for all seawall, bulkhead, or
retaining walls.

• Soil type (sand, clay, organics, density, porosity)
• Sheet embedment depth
• Water currents, drainage, scour potential
• Slope behind the wall
• Additional loading factors on wall (buildings, roadways, vehicles, boatlifts, etc.)
• Silt and muck deposits at toe (base) of wall
• Installation equipment (see "Know Your Site Conditions and Use the Best

Installation Method"... pg.3)

FOUR PROBLEMS ... THE EFFECTS AND THEIR CAUSES
CAUSE

AoorMdcH X \
Shaatnoldrimnimp Him bottom aol (muefc t̂ »r)
Unu»<l»couraHoaotwall(ba»a> \
SIMP jtopaorOaimbatwKtwalladiii loading \
BudJnq o* ttnxXun cfcua to wal (mroharo* loading) \ \ A
Rapid wataf drawdown (imod, Ma. X \
Wattoohqh withoutadaquatt support(wataa. prtaa. bom) \ \ X
Intuf56ar«gr»nu<arbackfilinwadgabah«dwa« X \ X
Tia fodp too tmal (dJamattf) A A

(daadmanijoo »mal (aurtaca afM ol »nch<x » 9* fc«y) X x x x A
AndKXi too etc** W «<•• x \: x A
Oimwuion o( walM na vnal \ A
)n»jlto*f̂  nuntî f ol tt rod* (disunn tMM«M| \ \ X A

X X X X A
aiUcMng tti«<t» to *m«* \ X \ A

Ltd; ot ftadi *ai« (Ironi wan ontyt or sh**»n«bott«d H back «•!• \ X \ A
Unuauat drama?* corxttkmi (pooling) Mmd wal X \ \ \ \

EFFECT
Badnward rotauon at wata / nvaH
extrama backfill Mfltomarw I h«* ol (ID
Bacftil appaart « Iron! loa ol wal
SmknoM davtlop* bMwtd wan
NoncaabU •baOyino' at nuddM o) wan
Forward fotahon ol wala / wal
WaK CUTVM ooftwd batwaan ha rod*
SnMt tasai corrugauon (HatMni)

X

X
X

X

X

X
X

X
X

X

X
X
X
X

Seawall engineering is a complex
analysis of variables.

Please Note: This chart is not inclusive of all the site conditions and influences that may exist in your area. However, it will give
few w consider before you begin. These problems, causes and effects are the usual consequences of improper design and constructs
no matter what material is used for sheeting ft



INSTALLATION ADVICE FROM CONTRA
No two seawalls are the same. The numerous job
site variables make it impossible to provide
specific construction designs without careful
analysis of each variable and the effect it will have
on the structure. That analysis should be left up
to a professional marine contractor or engineer.
The following is a step by step installation
procedure taken from years of contractor field
experience with ShoreGuaroV These installation
tips should prove helpful to you as you prepare
your plans.

STEP 1. MATERIAL HANDLING
While ShoreGuard is relatively lightweight, you will still
need appropriate material handling equipment to
unload and stage the materials on your site.

All orders are FO.B. our factory in Georgia. This means
the purchaser is responsible for receiving and inspecting
the materials upon arrival, documenting any damage or
shortage, and filing any freight claims with the trucking
company. Please be sure to document any in-transit
product damage or receiving discrepancies on the bill of
lading and have the driver sign it.

STEP 2. SET DRIVING GUIDE

Fork truck unloading 2,000 Ib. bundles of ShoreGuard >".;. .".,

Full truckload of ShoreGuard arrives on site

Use either the front or back wale at
the top of the wall to act as a struc-
tural driving guide to ensure that the.
sheet piling drives straight. Do not
attempt to use a stringline as a driving
guide. It will not offer any corrective
support if the sheet piling tries to
wander out of plumb.
a. Drive wooden poses or piling at

. appropriate intervals to support
the top wale in its intended final
position.

b. Tack nail the top-waU to the tem-
porary posts or piling. It is often
helpful to nail a second, temporary
"kickboard" to help with sheeting
alignment.

CONTRACTOR TIP
1A driving guide ^
saves time and '-^.
helps keep the v:;

wall straight." !r
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INSTALLATION ADVICE
STEP 3, DRIVE FIRST PAIR OF SHEETS

a. .Thread two sheets together Place
the "outer flat" section against the
driving guide and drive the sheets
to grade. Use a level to ensure that
the sheets are plumb.

b. After driving sheets to grade, use
lag screws (supplied in hardware
package) to lag flat of leading sheet
to the wale.

c. (Hint): For ShoreGuard 150, make
sure that each pair covers 21" (24"
for ShoreGuard 300/500/700).

d. (Hint): Lead with the male lock so
that the female lock of each new
pair is driven over the male of the
last driven pair.

STEP 4. INSTALL REMAINING SHEETS
a. Once the first 2 sheets have been

aligned and lagged, thread the next
pair onto the lock and drive to grade.
Lag "flat section" to wale, check align-
ment and repeat process until all
sheets are driven and lagged to wale.

b. Continue to check for alignment with
a level as you drive sheets.

CONTRACTOR TIP

:** .TC'-nwKjssast'SjIiEeafcai
'?:,'v^:^%CotJlsa**g*~~ ~>^r^^5te^s5^Sfe
••:"^"<^.-^^^^^^^i^^S

--*...— -

Incorrect; ^

CONTRACTOR TIPS

•. > j-'i-ir >•**•*•*-£'j'^iyitteSjpiK^v, . ̂
'--*• "j«r •*• j*sg%f*yx-^'*•;* y^"'̂ V^M
^SIO>V$JVOU ̂ MgplS-
: ,^: ^"Va'-'O '̂ ^^T-^^?^*1_«*» *-O --^-^^^wfe^Wj:?-^,

^*I^ffL0$^MJ%^
' r-^^5^. tr^SSICMi

««fiJ o

/ and #ybf <f î V£T -̂

«¥^*J;DriVe invairsj. o
,J/br sjjeedqnd ^ fi ]

~j > i - -
> j X v-j -. .̂ -^'^

STEP 5. INSTALL CORNERS
a. The Comer Pieces are inserted in the

lock and driven to grade. Place the
front flat section against the driving
guide and drive the sheets to grade.

b. Important: Wing walls must be tied
back to anchors, and comers braced.
Scouring and erosion are more likely
at comers since the currents tend to
swirl in this area.
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ShoreGuard 700 Corner

ShoreGuard 150/300/500 Corner



FROM CONTRACTORS
STEP 6. FASTEN INSIDE WALE To SHEETS

a. After all sheets have been driven and
lagged to front wale, position the
back wale and bolt wale to sheets.

b. Next, drill and install through-bolts
between the tie rods to bolt the
front and back wale together. This
will "sandwich" the ShoreGuard
and create a single structure rather
than a series of single sheets.

STEP 7. PIACE ANCHORS AND CONNECT HE RODS
a. Once again, there are many types of

anchors. The engineer should consider
which is best for the soils and topography.

b. Placement of anchors is most Important.
They must be positioned in non-active
soils. Drill holes through front and back
wales and insert tip of tie rod, placing nut
and washer on outside. Then drill hole into
anchor pile, inserting other end of tie
rod with nut and washer. Tighten each nut
until wall is perfectly straight. "Ogee"
washers are often used.

TYPICAL ANCHOR DESIGNS
The stability of a seawall depends primarily on the stability of the anchor system. Here are a few of the most popular anchor
systems used today.

CM

Vertical Treated Piling Batten cV Drag Piling

Continuous Concrete Beam Individual Concrete Anchors



INSTALLATION ADVICE
STEP 8. BACKFILL WITH GRANULAR MATERIAL

a. Your choice in backfill influences your wait
structure more than any other single
factor. Use granular, free draining backfill.
Contractors refer to it as "cheap insurance"
against future problems.

b. Backfill in "lifts" or layers, compacting each
as you go. Some contractors will "wash" the

. sand down behind the wall. This is not only
easy but compacts the sand too.

c. (Hint) Weep holes are often installed, prior to
backfilling, to provide additional drainage.

BACKFILL MATERIAL
The type of backfill is the single most important variable to be considered during the construction of a bulkhead.
The soils dictate the amount of force acting on the wall. The soil must be free draining fill (sand, gravel, shell)
compacted in layers or "lifer Anchors need to be placed well back, outside the "active wedge" of unstable soil*

CONTRACTOR TIP^^^^^^KQUUVtv-vnAzfA^Ul^^^H^^H

^^^»^^^^^^^^^f^•sf-.s»*!!CJ.<:j-.'\-<**>a• ••?• • -. --S-.J r/--'- '73;w
i«FiII jn Ijfisytitha ftoiya^
j S'̂ ^ ' v * rrt*'"'' '* '•' "?'~ -*?• lrt^**, ~^po/testve Jill .̂ iî îs^ f̂o

>WCHORPROV1I3E5 ANCHOR PRCVPES
RE5I5WNCE

WallHeiqht
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FROM CONTRACTORS
STEP 9. INSTALLATION OF WALL CAP

Wood Cap Concrete Cap

Concrete Cap Wood Cap with Deck

WOOD AND CONCRETE CAPS
Wood and concrete caps are the two most common ways to finish off your seawall or bulkhead. You can
install simple caps made of pressure treated wood or incorporate elaborate wood docks and boardwalks.
Concrete caps are also very popular, and are often used in areas prone to rough waters due to their
strength and durability. Consult your contractor or engineer for the best option for your application.

AROOU7I*



INTERNATIONAL, INC.

INTIRNATIONAL

honeuard.
SfteetPflfy

HGeoGuard
^•i C U B B T Bt l l f tJASHIET PILING*

Materials International, Inc.'s mission is to revolutionize the industries we serve. Only ten years
after the introduction of ShoreGuard, we have become the largest manufacturer of vinyl sheet
piling in the world, supplying millions of square feet to the marine and industrial sheet piling
industries. We believe that success is based on two elements, great people and innovative
products. Our results oriented team members strive to improve every aspect of our business in
the pursuit of excellence.

Our patented ShoreGuard is in great demand because it
is easy to install, long lasting, and is environmentally
safe. From canal side summer homes to commercial
marinas, seawalls constructed with ShoreGuard are the
market favorite.

When corrosion resistant sheet piling is required, our
patented GeoGuard is the best choice. GeoGuard has many
geotechnical applications such as cut off walls, dams, levees,
dikes, weirs, and other water control structures. GeoGuard
has been specified and chosen as the erosion control sheet
piling for The Army Corps of Engineers, Department
of Transportation, Environmental Protection Agency,
Department of Environmental Protection, State and Local
Governments, and commercial and industrial clients.

Cape May Harbor Yacht Club

Jefferson Memorial Rehabilitation

Our patented Lockfast vinyl decking is an easy to install alterna-
tive to traditional wood decking. Lockfast has several applica-
tions including docks, decks, porches, verandas, and piers. It
is resistant to heat, salt water decay, warping, splintering, rust.
marine organisms and termites. Lockfast is virtually mainte-
nance free. It does not require any chemical preservatives and
only occasional cleaning. Lockfast will provide years of enjoy-
ment and added value to your home.

Materials International, Inc.
45O1 Circle 75 Paricway • Atlanta, GA 3O339 U.S.A.

800,256.8857 • ph. 77O.933-8166 • 72zx77O.933.8363
Website: www.materialsintl.com

in

ShoreGuard* and GcoGuard® are registered trademarks of Materials International, Inc. • Lockfast'" is a trademark of Materials International, Inc.
United States Patent Numbers 5.145,287; 5.881,508; 29/085,704. Other patenu pending.

O1998 Materials International, Inc. All Rights Reserved
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Materials International warrants that ShoreGuard meets the published physical properties as listed below; and further warrants
against manufacturing defects that resuk in rot, decay, marine borer, or tenrite'damage. Such warranty extends only to the -
original consumer, and is pro-rated for a period of fifty (50) years from the date of original purchase,' .;£ -; 'tfo

Specifications
rhnrnrtericK/- ii«:*r ShoreGuard ShoreGuard ShoreGuard ShoreGuard
Characteristic Units 7QO 500 300 150

Color

Transmissfrvity
I-BeamLock
Long Term Allowable Moment
Nominal Sheet Filing Thickness
Weight per aq. It of Sheet Piling
linear Coverage per Sheet Piling
Depth of Section • ". ."r ; • .
Section Modulus
Tensile Strength by ASM D430
Impact Strength by ASTM D-4226
Modulus of Elasticity by ASTM D-T90
Factor of Safety for Creep
Factor of Safety for Durability
and Construction

IJghtGreK Beige,
Dark Brown, light Green
cm/sec for SW soils

N/A
. A-lb/ft : •

in
"'Ib/ftF"

in
" . i!i ' iT-.ii"..'- '•

inVft
Pst

tn-lb/in'
psl
N/A

N/A

All Colors
Available

4.15x10*
Yes

8,890
0.45
8
12
10 ": "
40

6,300
15,000

380,000
1.5

1.5

All Colors
Available
2.7xlO«

Yes
'. •<-223

0.40
. ;" ".','•" 5" r.-^'^n
" -"'"12""'""

8
**

6,300
13.750

380,000
1.5

1.3

All Colors
Available
2.7 x 10-4

Yes
,2,88?; ;

0.25
I ;?MSi

12
7 v;
13

6.300
13,750

380,000
1.5

1.5

All Colors
Available
2.5 x JO*

Yes
.1334

0.20
' . " 2 . 6

10.5
5
6

6,300
11,000

380,000
1-5

1.5

Physical properties art defined by ASTM Test Standards for Plastic Building Products, Tbt values shown an nominal and may vary

Each ShoreGuard purchaser7 is'solely responsible for determining the effectiveness, suitability, and safety of any ,
particular use or application of the product. Materials International does not warrant any designs or engineering of specific struc-
tures utilizing ShoreGuard. Materials International does not warrant any components, other than ShoreGuard, used in any
particular application. Materials International does not warrant any aspect of installation or workmanship of an installation.
Failure, damage, or malfunction resulting from misuse, abuse, negligence, alteration, accident, excessive loads, normal wear
and tear, modification of the product, lack of proper maintenance, impact of foreign objects, tornado, hurricane, flood, fire,
or acts of God shall not be considered as resulting from defects under this warranty.
Materials International's liability under this warranty is limited solely and exclusively, at our discretion, to replacement of
defective ShoreGuard, pro-rated from date of purchase; or a refund of the original purchase price of the defective material,
prorated from the date of purchase. In no event shall Materials International be liable for labor, installation, reinstaUation, accesso- ,
ry materials, engineering, freight, taxes, or any other charges not directly related to defective product. '
Original purchaser must give notice of any defect within five (5) days of discovery and include proof of purchase, photograph
of defect, and written description of defect. Warranty claims should be directed to:

Materials International / 4501 Circle 75 Parkway, Suite E-3370 / Atlanta, GA 30339
Aim: Warranty

This warranty may not be amended except in writing and signed by an officer of Materials International and the purchaser.
No person or entity is authorized by Materials International to make statements or representations regarding the performance
of ShoreGuard products except as contained in this warranty, and Materials International shall not be bound by any such
statements other than those contained herein.
The foregoing warranty is exclusive and in lieu of any and all other warranties, express or implied, including
without limitation, any implied warranty of merchantability or fitness for a particular purpose, except with respect to the
replacement of defective product as described herein, manufacturer shall not be liable for any direct or indirect, incidental,
punitive, consequential, exemplary or other damages of any kind whatsoever related to the ShoreGuard product, whether such
claim is based upon theories of contract,warranty, negligence, tort, strict liability or otherwise.
This warranty gives you specific legal rights, and you may also have other rights which vary from state to state. This
agreement shall be governed by and construed in accordance with the laws of the State of Georgia.

A R O O U 7 6



SHEET PILING SPECIFICATIONS
1.1 ACCEPTABLE MANUFACTURER

ShoreGuard* manufactured by Materials International, Inc., 4501 Circle 75 Pkwy, Suite E-5370, Atlanta, GA 30339, USA
(800) 256-8857, Phone (770) 933-8166, Fax (770) 933-8363
Website: www materialsintl.com

1.2 MATERIAL
Vinyl sheet piling shall be ShoreGuard as manufactured by Materials International, Inc. or approved
equal. The term equal shall be defined as meeting or exceeding each physical property requirement listed below.
Alternate vinyl sheet piling products must have 10 days prior approval from the project engineer. The allowable
moment must be calculated using industry accepted standard formulas (See ENGINEERING CONSIDERATIONS,
SPECIFYING VINYL SHEET PILING, by Materials International, Inc.) where creep reduced allowable tensile strength
of 2,667 psi. is utilized. The material manufacturer must have a minimum experience level of no less than 10,000,0.00
square feet of vinyl sheet piling in service.

I • i V i i i

0 • • J Lu_h
jhoreCuard 700

ShoreGuard 500

ShoreGuard 300

ShoreGuard 150

Characteristic

Color

Transmlsshitf ':s;l.-f̂ £-,̂ 1r|p.̂ I
l-Beam Lock
Long Term Allowable Moment .
Nominal Sheet Piling Thickness
Weight per sq. ft. of Sheet Piling
Linear Coverage per Sheet Piling
Depth of Section
Section Modulus
Tensile Strength by urn o-6M
Impact Strength to ASTM D-4226
Modulus of Elasticity by ASTM 0-790
Factor of Safety for Creep
Factor of Safety for Durability
and Construction

^tft&Gi
X Units

Darie Brown, Light Green
cm/see ft»-"SW;»bib

N/A

T ft*/ft
in

Ib/ft1

in
in

in'/ft
psi

in-lb/in'
psi
N/A

N/A

"ff/rtfyilfft'tf

ShoreGuard
700

All Colors
Available

Yes
8,890
0.45
8

12

10

40
6,300
15,000

380.000
1.5

1.5

m$
ShoreGuard

500
All Colors
Available

Yes

4,223
0.40

5
12

8

19

6,300
13,750

380,000
1.5

1.5

ShoreGuard
300

All Colors
Available

Yes
2,889
0.25
3.2
12
7

13
6,300
13,750

380,000
1.5

1.5

ShoreGuard
150

All Color;
Availabli^

•2.5 it *&*%&
..... . ,»....:—'*(-

Yes

1,334
0.20

2.6
10.5
5
6

6,300
11,000

380,000
1.5

1.5

J

Physical propertia are defined by AST.Vt Tea Standards for Plastic Building Products. The values shown art nominal and may vary

The information found within (his brochure la believed to be true and accurate. No warranties of any kind ire nude u to the suitability
of ShoreGuard for particular applications or the results obtained therefrom.

^horeGuard j ir. i GeoGuirda ire registered trademarks of Materials International. Inc. • LxiJ-iit™ is a trademark of Ntitetuli Internationals. ITIL.
United *jt« Patent Number* V145.287; 5.381.508: MWBS.re* Other pjieno pending

OIW8 Mauruli International. Inc. All Riehu 3<aerved

Materials International, Inc. • 4501 Circle 75 Parkway • Atlanta, GA 30339
8OO.256.8857 • ph. 77O.933.8l66 • fax 77O.933-8363 • Webstte: www.materialsintl.com ^-



Section 6

CO

o
o
0=

O . O 3



Ogden Environmental and Energy Services Co., Inc./
Hart Crowser, Inc.

APPENDIX 6

Dredging Equipment Information
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ENVIRONMENTAL DREDGING GUIDE
1. GENERAL CHARACTERISTICS

Description:

a) Mechanical Clamshell Bucket
b) Rectangular footprint
c) Operates on standard crane (cable) H
d) Horizontal closing action - level cut CA*
e) Overlapping side seals

Special Environmental Characteristics:
CABLE ARM CLAMSHELL* BUCKET

The large footprint and level cut dosing action produces a level bottom profile: The level cut
has a horizontal outline accuracy of 10 centimeters.

Venting design system allows water to pass through opened bucket during descent creating
minimum downward water pressure, therby minimizing sediment resuspension.

Regulated controlled closing system creates minimum disturbance of material inside clamshell
and surrounding sediment.

/ •
Clamshell bucket is positioned (XYZ) using instrumentation.
The ctamshell bucket design and operation accommodates onboard instrumentation.

2. ENVIRONMENTAL DATA

Parameters

Turoidty generation
(mg/l)

Accuracy

In situ density

Spillage

Noise

Control of layer
thickness

Protection of crew

Mixture of layers

Comments
By following defined procedures (relevant to site conditions) the Clamshell bucket can
meet water quality standards (ie. TSS < 30% above background. Environment Canada
Protection Services criteria.)

Vertical (Z) * 5 centimeters Horizontal (XY) - 10 centimeters
>60%

none • lifting not intiated unless "close sensor" confirms complete seal

not above standard crane noise
level cut action of Cable Arm Clamshell permits a uniform layer removal. Onboard
instrumentation controls penetration depth.
Clamshell bucket is a dosed system when it leaves water column. Discharge and
procedures ensures safety of crew

wash

The XYZ positioning system can dependably position the clamshell cut line within
centimeters of target depth.

AROOU80
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Low Turbidity Dredging Procedure using Cable Arm Clamshell®
Environmental Overlapping Side Seal Bucket

Procedure CA.02. LT Revised Date 12-r"

1.0 Fully open bucket (bucket open light "on"
2.0 Position bucket (XY target)
3.0 Lower bucket at speed not to exceed 1 ft/sec
4.0 Stop bucket 6 ft from bottom (instrumentation "penetration depth" display)
5.0 Pause for 60 seconds (or until depth sensors digital display stabilizes)

5.1 (Optional) Scan bottom profile by moving bucket over pre and post dredging target
area to confirm "level out"

6.0 Lower to "target" penetration depth
6.1 use instrumentation depth control display
6.2 Lowering depth not to exceed final depth criteria (instrumentation "maximum depth"

display)
'7.0 Stop
8.0 Close bucket unti! side overlap seal light "on" (if light fails to go on* follow pt ucedure as

defined in Project Contingency Plan "Bucket Seal Problem")
9.0 Stop

10.0 Lift bucket 6 feet from bottom
11.0 Slowly move submerged closed bucket toward receiving scow/container area
12.0 Slowly lift bucket to surface
13.0 Stop lifting when vents are visible (just above water line)
14.0 Let water drain from vents (until no visible flow)
15.0 Lift from water
16,0 Position over receiving container
17.0 Lower closed bucket into receiving container
18.0 Partially open bucket
19.0 Fully open bucket to discharge all material
20.0 Turn bucket vibrators "on" for minimum of 60 seconds (until all material is dislodged)
21.0 Turn vibrators "off"
22.0 Lift bucket above receiving container
23.0 Close bucket (seal light "on")
24.0 Move bucket over rinse tank
25.0 Fully open bucket
26.0 Lower bucket in rinse tank (submerge)
27.0 Turn vibrators "on" for minimum of 60 seconds
28.0 Move submerged bucket (tank size permitting) to create turbulence
29.0 Turn vibrators "off*
30.0 Lift opened bucket above rinse tank
31.0 Inspect bucket surfaces for adhering material
32.0 Repeat rinse cycle if necessary
33.0 Move fully opened rinsed bucket to next target

Transport

OtoArmmc. nncnor̂ ,™, ^^ Dndy. Suldt W9.9e



ENVIRONMENTAL DREDGING

TURBIDITY CONTROL

Operating Procedure: Suspended Solids
Monitoring

References: Manufacturer's Manual __________

A. Routine Dally Activities

The following actMtles should take place before dredging starts each day or if dredging has been suspended during
the day for any reason.

1 . Ensure computer recording system Is switched on and operating manually

2. Suspended Solids Background Determination

The level of background total suspended soflds(TSS) In the water column XX meters downstream from the
. dredging site will have to be determined before dredging starts, so that the appropriate alert level can be set

ft will be assumed that any increase above the background is due to the dredging operation untfl an updated
background can be made.

The Instrument readings will be observed for a period of three minutes for each sensor and the average
readings determined. Th^ higher ef the average reading* wffl be considered the background and recorded.
The alert alarm setting will be Input at XXX mg/l above the background

The following actions should be performed daily, but can be done at any time during the day.

3. Cleaning of Suspended Solids Sensors

The sensor has an infra red lamp In the cut out Just above the end of the stainless steel sensor. The surfaces
must be cleaned dairy with a soft dean doth to ensure that there Is no reduction in transmission. This will
involve raising the sensor out of the water. Only one sensor may be removed from service at a time.

Cleaning the sensor may show a step change down in the readings due to greater transmission. The size of
the step should be noted and the alarm levels adjusted to account for the change. This is not a futt
background calibration, I merely adjusts the previous background calibration.

4. Calibration of Suspended Solids Sensors

Once the sensor has been cleaned, a calibration check wffl be made. This win involve shaking up the
calibration container which contains a known amount of soHd material < site sediment sample) to ensure the
solids are fully suspended. The reading of the sensor will be recorded and compared with the standard to
determine whether recalibration Of the Instrument is required. An accuracy of +/• XXX mg/l wlD be
acceptable. There will be at least two standards available.

: The project supervisor should be informed that the Alert or Shutdown Dredging alarms may be
triggered during the calibration as one of the standards os Mkely to be above the normal background.

If recalibration Is required, the details must be logged and the manufacturer's procedures followed.

AROOU82



Ontario Hydro Safely Dredges
Cooling Water Intake at Nuclear Plant

By Deborah Hempel. P.E.

Overview of the Pickering Nuclear Generating Plant shows the channels where cooling
water is .drawn from Lake Ontario. The dredging was performed 50 feet from the
screenhouse wall in the cooling water intake channel.

tii May of 1993, Ontario Hydro.
Dickering Nuclear Generating Station, used a
Cable Ann Liiviroiunental Clamshell to dredge
within ilieir cooling water intake channel. Tlie

lettering plant is 30 kilometers east of Toronto,
and in otic of the world's largest nuclear plants,
with a ua|WLity of4300 MW.

'llio objective of the project was to
remove sediment within tlic station's cooling
wilier intake clumncl approximately 50 feel south
ill'Ilia strcenliuusc wall, llw dredging opera-
tions were nut to adversely impact upon station
o|Kruitons with respect to reactor safety and
system performance, and liad to achieve couipli'
anccwithenvironmentalrcgulalions. TIwdredg-
ing project using Uic Cable Ann Environmental
Clamshell was a success, 'llierc were no notice-
able eilecWou llw cooling water quality. thus no
ctlect »n station operation* or reactor safety,
Potential ctlects resulting from increased sedi-
ment loading in Uic cooling water would have
had substantial tnumcial impacts due to poten-
tial unit de-ruling or unit outages.

Since commissioning, Pickering
NticlcaKiencrating Station has experienced sedi-
ment entraiiuncnt problems within die cooling
water intake choiuiel, resulting in frequent unit
de-mling. Problems liave included the plugging
of ttte service water strainers, lieat excluuiger
piping corrosion, equipment replacement and
increased ma intetumctf. AsolutkHitothesiau'on's
sedimentation problems was to install a precast

ncrcte and fiberglass sediment bypass system
.itlun the cooling water intake choiuiel in trout

The custom-designed four-cubic-yard En-
vironmental Bucket was able to remove the
sedimentation and debris with a minimum of
turbidity.

of Uw screenhouse in 1990. Conditional ap-
proval was granted Tor (lie operation of this
system in 1992, subject to UK removal of sedi-
ment which liad accumulated on top of the 60-
foot-diaineter precast concrete intake structure.

Conventional dredging methods were
investigated with respect to llw station's opera-
tional requirements, which required that there
be minimal sediment resuspensiou during dredg-
ing operations. The dredging would Iiave to be
carried out with four units at full power and at
maximum intake flow rates.

Both conventional hydraulic and me-
cliouicat dredging methods were considered as
not meeting Uie requirements of this dredging
project The conventional nieclianical dredging
method would Itave liad a considerable amount

of sediment resuspension, thus adversely affect-"
ing station operations. The dewatering and
disposal of the dredged material posed several
operational as well as environmental problr-ns.
The conventional hydraulic dredging r
also hod problems associated with the ct J
raent and treatment of the discharge waterHur-
ing dredging operations. Again, the same sedi-
ment dewateriug and containment problem also
arose.

In 1992, Ontario Hydro undertook a
search fwiruiovauve dredging technologies whkh
would meet ail the operational and environmen-
tal requirements. The dredging technology se-
lected was the Cable Arm Environmental
Clamshell At the time, this technology was
being demonstrated and tested by Environment
Canada under the Contaminated Sediment Re-
moval Program. (Set IDR, Junt/Jufy 1992t ' 'En-
vironment Canada Tats Cable Arm Bucktt On
Contaminated Sediment in Toronto.")

The Environmental Clamshell is a
unique closed clamshell design which has been
successfully proven to have miniinal impact on
the surrounding ecosystem. The level cut feature
is one of the major keys to its success, enabling
the removal of a specified layer thickness with
minimum sediment ̂ suspension, thus minimiz-
ing the possibility of recontaminatioa or con-
tamination of sediment during dredging.

The clamshell design features move-
able top plates/vents which allow water to pass
through as it submerges. There are less down-
ward forces exerted throughout the water .
umn as the opened clamshell is loweredX^/
resulting in minimal turbulence. During ascenC
the rubber side seals ensure that no additional
water is mixed with the payload, thereby mini-
mizing the mixing process and thus reducing the
water content of the dredged material inside tlw
clamshell. When the clamshell reaches the
water surface, the ambient water is allowed to
exit via air-opera ted vents. Screens are placed in
front of (he vents to trap any fines. Once tlw
ambient water runoff process is complete, the
clamshell is hoisted to the appropriate disposal
containment or holding facility. (Set schematic
in ad on page 2 of this issue.)

• A public tender was called in Spring of
1993 to undertake the dredging of tlw funnel
within the cooling water intake channel at
Pickering NGS. The response from the local
dredging industry was favorable towards the use
of the Cable Arm Environmeutal Clamshell. Ho
clianges to a standard dredging plant setup were
required, except that crane operator training was
necessary. The contract to remove approxi-
mately 250 cubic yards without affecting station
operations was awarded to Canadian Dredge and
Dock Inc.

The four-cubic-yard clamshell wa*
custom-designed to meet the project reqi
ments. The approximate weight of the bu. j
was 6500 pounds, which was capable of an eignr

8 International Dredging Review. August/Septembw/October 1993 f lROOIU83
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PATENT PENDING 1H3-CAfil£21A

ENVIRONMENTAL CLAMSHELL - SEDIMENT DREDGING
CAUSES OF TURBIDITY

CONVENTIONAL CLAMSHELL
- Overfilling
- Downward Movement
- High Suction Digging Action
- Adhering Material
- Faulty Seals

CABLE ARM FEATURES
- Volume Control (Electronic for

Sediment-Water Interface)
- Passive Venting

' - Horizontal Level Cut Closing
- Seal Alarm
- Dumping Vibrators
- Cleaning Vibrators - Wash Tank
- Reeving Design
- Fail Safe Lock
- Low Suction Digging Action

THE CA8L£ ARU CLAMSHELL DRAINS
WATER ABOVE SEDIMENT-WATER INTERFACE

AT THE SURFACE

LOW SUCTION
LOW TURBIDITY

IN UFT1NG

THE CONVENTIONAL CUUSHEU
ALLOWS OVERFU SEDIMENT AND

OUTER BUCKET SHELL SEOIUENT TO BE
DEPOSITED IN THE POTHOLE PROFILE

DURING LIFT CYCLE

HIGH SUCTION
HIGH TURBIDITY

M LIFTING

POT-HOl£
CLOSING PROFILE

WASHING OFF
DURING UFT1NG

\i—<U W. JBFDSM AVL
1KHTOH. HCMUN
ILIA. 48183 - 2U>

CABLE ARM* CLAMSHELL r BERGERON
PH (f$ 676-6108
FAX fttf) 676-1345

J-
GO
-3-



WHY STIR UP THE MUD?
DO IT RIGHT THE FIRST TIME. SPECIFY CABLE ARM® CLAMSHE' '

PROVEN DREDGE REMOVAL TECHNOLOGY

NEW - VERTICAL SIDE PLATES OVERLAP
TO REDUCE SEDIMENT
LOSS ON CLOSURE

18 FT -5.48M

SS

CONVENTIONAL CLAM
60 FT* - 5.58 M1

(10 FT. X 6 FT.)
( 3 0 5 M X 1 83M)

CABLE ARM® FOOTPRINT 144 FT2 -13.37 Ma

FOOTPRINT COMPARISON

THE CABLE ARM* CLAMSHELL DRAINS
WATER ABOVE SEDIMENT-WATER INTERFACE

LOW SUCTION
LOW TURBIDITY

IN LIFTING

REDEP<WfS

t

CONVENTIONAL CLAMSHELL REDEPC5TTS
OVERFILL AND OUTER BUCKET SEDIMENT

INTO POTHOLE DURING LIFT CYCLE

HIGH SUCTION
HIGH TURBIDITY

IN LIFTING

POT-HOLE
CLOSING PROFILE

LEVEL-CUT™
CLOSING PROFILE

(EQUIVALENT CAPACITIES)

£§:.'.|ir̂ i.î
\:5::^;*̂

1*1 CABLE ARM® CLAMSHELL
* * S R O O I U S S
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YOUR SEDIMENTTR
°N CABLE ARM CLAMS

L-.-
OVERLAPPING SIDEPLATES

TM:ENT COST!!
LL-TECHNOLOGY

\ VIBRATORS ASSIST FOR CLEANING

CUT UN!

CONTRACTOR: DEAN CONSTRUCTION CO.
TECUMSEH. ONTARIO.

MONTTORJNQ BY: MOEE, ENVIRONMENT CANADA

"SATELLITE POSITIONING
SYSTEM"

HIGHLIGHTS
/ -SIDE PLATES OVERLAP TO REDUCE
I j SEDIMENT LOSS ON CLOSURE
^"^ -DRAINS WATER FROM ABOVE SEDIMENT

•LOW SUCTION/LOW TURBIDITY IN LIFTING
WATER INTERFACE AT SURFACE

•HIGH SOLIDS TO LIQUIDS RATIO
IN SHALLOW SEDIMENT REMOVAL

•SAFETY (SEDIMENT CONTAINMENT)
•PRECISION (EXACT XYZ PLACEMENT)

OPEN/CLOSE
CAB UMBILICAL CONTROL CABLE

C O N T A M I N A T E D SEDIMENT R E M O V A L
DOW CHEMICAL C A N A D A INC.

. CLAtRfWER,SARNIA. ONTARIO.
APRIL 1996

SURGICAL ENVIRONMENTAL DREDGING
LEVEL - CUT* WITH OVERLAPPING SIDEPLATES

CABLE ARM INC.
INNOVATIVE CLAMSHELL BUCKETS

FOR THE 21*T CENTURY
3452 WEST JEFFERSON AVE . TRENTON. MICHIGAN 40183-2939

World Wide Web: http://www.ilf.net/-cablearm/
Email: cablearm@fli.net

Ph. (313) 87W108 Fai (313) 676-1345
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Cable Arm Clamshell
Vhy use an Environmental Clamshell BuckeA

JRediicf "JTT1 . *j"* .Tsit7>f

MANITOWAC 3900 VICON
28,000 LBS LINE PULL

CONTAMINATED SEDIMENT REMOVAL
Outfalls Superftind Site
River Raisin, Monroe ML
25,000y3 Removed (PCB's)

Dredger: Luedtke Engineering Company
Frankfort, Michigan

HIGHLIGHTS
•SIDE PLATES OVERLAP TO REDUCE
SEDIMENT LOSS ON CLOSURE

•DRAINS WATER FROM ABOVE
SEDIMENT / WATER INTERFACE AT
SURFACE

•LOW SUCTION / LOW TURBIDITY IN
LIFTING

'HIGH SOLID -- LIQUID RATIO IN
SHALLOW SEDIMENT REMOVAL

•SAFETY (SEDIMENT CONTAINMENT)
•PRECISION (EXACT XYZ PLACEMENT)
•CLEANING VIBRATORS
•Z AXIS - DEPTH OF CUT

Cable Arm Clamshell

Side Plates Overlap to Reduce
Sediment Loss On Closure

6)-1 lO; X 18s.FOOTPRINT
//' ;/ Sedinient;Dredging BucKt

BIG FOOTPRINT
LEVEL CUT
SHALLOW SEDIMEW&

REMOVAL

. (313) 676-6108 -^£££4tFax (313) 676-1345
http://www.ili.net/~cablearniy e-mail cablearm@ili.net

Concept - Design - Realityi ^y v

4 International Dredging Review, September/October 1997

LOW WATER
CONTENT

OVERLAPPING
SIDE PLATES

CD
CD
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Cable Arm Clamshell
Vhy use an Environmental Clamshell Bucket

iReducj

MANTTOWAC 3900 VICON
28,000 LBS LINE PULL

UMBILICAL _
X'Jw CONTROL CABLfc: :^

Sim; PLATES
Side Plates Overlap to Reduce
Sediment Loss On Closure

u
CONTAMINATED SEDIMENT REMOVAL

Outfalls Superfund Site
River Raisin, Monroe ML
25,000y3 Removed (PCB's)

Dredger: Luedtke Engineering Company
Frankfort, Michigan

HIGHLIGHTS
'SIDE PLATES OVERLAP TO REDUCE
SEDIMENT LOSS ON CLOSURE

•DRAINS WATER FROM ABOVE
SEDIMENT / WATER INTERFACE AT
SURFACE

'LOW SUCTION / LOW TURBIDITY IN
LIFTING

'HIGH SOLID - LIQUID RATIO IN
SHALLOW SEDIMENT REMOVAL

'SAFETY (SEDIMENT CONTAINMENT)
'PRECISION (EXACT XYZ PLACEMENT)
'CLEANING VIBRATORS
*Z AXIS - DEPTH OF CUT

Cable Arm Clamshell

4FRDM TRANSPORT /BARGE

6y-' 10' X18VFOOTPR1NT
Sediniciit Dredging BucKet

W BIG FOOTPRINT
W; ••

LEVEL CUT
SHALLOW SEDIMENT

REMOVAL

v PH. (313) 676-6108 ™n^ig l Fax (313) 676-1345
KHp://www.iIi,net/~cablcarm/ e-mail cablearm@Ui.net

Concept - Design - Reality
4 International Dredging Review, September/October 1997

LOW WATER
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OVERLAPPING
SIDE PLATES
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S&/6AJSGAJ
Summary of Experience:

DREDGING, DEWATERING AND PORTABLE WATER TREATMENT

RCRA LAGOON CLOUSRE
Perth Amboy, NJ

20.000 Confidential per Request

BEAVER CREEK
IMPOUNDMENT
Bayard, WV

2,400 Mr. -Ed Moore
304-285-2233

BRINE SLUDGE
SEPARATION
New Johsnonville, TN

500 Mr. Jim Merkle
931-535-7779 s

DALECARLIA RESERVOIR
Washington, DC

7,500 Mr. Dave MacGregor
202-764-2774 s s

PCB SEDIMENT REMOVAL
River Raisin
Monroe, MI

6,000 Ms. Pam Dodt
313-323-7808 s s

^ARI LANDFILL
nan, NJ

40,000 Mr. William Moore
609-387-3467

SEDIMENT REMOVAL
St. Lawrence River
Massena, NY

7,500 Mr. Jim Hartnett
315-764-2239 s

MARATHON BATTERY SITE
Hudson River
Cold Spring, NY

RECRA POND CLOSURE
Trenton, MI

GILL CREEK SITE
Niagara River
Niagara Falls, NY

CREEKSIDE GOLF COURSE
Tonawanda Creek
Amherst, NY

FRONTIER CHEMICAL SITE
Pendleton, NY

PCB SEDIMENT REMOVAL
Pawtuxet River
'"-mston, RI

40,000 Mr. Jim Cronmiller
440-953-5044

5,500 MrPatPearce
313-671-4509

7,500 Mr. James McCUncy
716-278-5795

1,400 Mr. JimHavass
713-215-7823

3,600 Mr. John Bums
423-336-4057

2,000 Mr. Matt Watson
908-914-9153

/ / /
s s s
s / /

'
/ /

s s /
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Dredge List
Page 2 of 2

METALTEC/AEROSYSTEMS
Franklin, NJ

SALTVILLE DISPOSAL SITE
Saltville, VA

3,400

2,000

Mr. George Buk
732-389-3040

Mr. John Bums
423-336-4057

/ /
/ /

RIDE AU RIVER
RECLAMATION
Ottawa, Ontario

1,250 Mr. Lloyd Moreley
613-560-1288

NEW LYME LANDFILL
Ashtabula, OH__

16,500 Ms. Wren Wilson
304-576-9901

LOVE CANAL SITE
Black & Bergholtz Creeks
Niagara Falls. NY

12,600 Mr. Bob Schick
518^74-2121

H:\GENERIOSOE\EX-DDWU«99
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ENVIRONMENTAL DREDGING WITH
MECHANICAL CLAMSHELL BUCKETS

Mechanical dredging using clamshell buckets can be done successfully in
Environmentally sensitive projects that require a minimum increase in turbidity. Cable
Arm Clamshell Inc. custom manufactures damshell buckets. The Environmental
clamshells are designed with overlapping side plates to reduce windrowing and loss of
material from lateral flow. The product has been used successfully in projects that have
turbidity limitations (as low as <30% of background within 30 meters of dredging point).

A major barrier is not the technology, but the mind set-*Cyde Time" rules. Minimizing
turbidity requires a longer cycle time, therefore, procedure and a cost effective design
plan are essential. The best equipment will not function unless the "procedures'are
followed.

The damshell bucket is part of the Cable JtfTt̂ t̂em that indudes, process and
procedure that: identifies the appcoj3n*̂ â̂ |heIF ĉket forthe available equipment,
designs thejtork flow plan to irrat@|d t̂ e^^d [̂f!̂ rvanc^ansportation of
sediment, configures bucket ,Xy positioning systettffrartvpe crane specifications, and
integrated the navigational system with the tide ancfdamsTreff depth controls.

.-•>'' s**-"' / ' 's- ''^' *&£
A critical procedure is the wash cycle. The external ̂ urfacd of the bucket has minimum
contact with the sediment (25% of the sî e walls), ther?fo^e, few suspended solids are
distributed through the water column during elevation. Wpen the bucket leaves the
water, no visible materialappears on the surface. After^ne rnaterialtias been
discharged - aided by vibrators (design option), the budc f̂ should be placed into a
wash tank and decontaminated. The wash cycle is vital for environmental dredging.
Not all material can be discharged - there is a layer of dredged material covering the
entire inside surface and usually solid material is stuck in comers which can not be
dislodged by the vibrators. This material will contaminate the water column during the
lowering cycle, resulting in an increase in turbidity.

A major concern expressed by the contractors and engineers is the increased cyde
time for the decontamination process. A "decontamination process" should be part of
all environmental dredging tendering documents. If the site is monitored for turbidity,
the cost for non-compliance can be significant.

Cyde time can also be increased due to sensor deployment and real time
instrumentation control. The time for accurately positioning the damshell bucket can
reduce the removal of excessive material and low solids which increases the project
costs.

The Cable Arm System has been successful in many major deanup projects requiring
the removal of contaminated sediment (DOW CANADA, Hexachlorabutadiene, St. Clair
River - FORD MOTOR CO., PCB, River Raisin - NORTHERN WOODS PRESERVE,
Creosote, Thunder Bay - ENVIRONMENT CANADA, Sediment Toronto, Hamilton, and
Pickering Nudear Plant). In all cases the turbidity criteria was achieved.

Paying attention to procedures pays.
AROOU93



special challenge
Environmental dredging project at Thunder Bay required a creative approach

.,,, and sophisticated new technology

he Northern Wood Preservers site on the Thunder Bay
waterfront bears the legacy of a bygone industrial era. Over

a span of several decades, leakage of creosote and other chem-
icals from the site into the Thunder Bay harbor created a pock-
et of contaminated sediment toxic enough to be designated by
the International
Joint Commission
as an environ-
mental "Area of
Concern" in the
Great Lakes.

The extent of
contamination in
the lakebed sedi-
ments surround* Used for the Thunder Bay project was a Cable Arm

clamshell, specially designed for dredging contami'
Hated stdimtnt.ing the site are

well documented. ______________________
Twenty years of
studies on the site—on which wood preserving activities were
carried out for over 50 years—identified the contaminants as
mainly polycyclic aromatic hydrocarbons (PAHs—a constituent
of creosote) with low levels of PCP (also a wood preservative)
and dioxins/furans.

The result has been degradation of the aquatic environment,
with areas acutely lethal to fish and die benthic community. Fol-
lowing a number of studies that concluded with unaffordable
solutions to the problem, DST Consulting Engineers Inc. of
Thunder Bay finally developed in 1993 an unconventional, yet
more practical clean-up strategy involv-
ing three industrial partners: Abitibi-
Price, Canadian National Railways and
Northern Wood Preservers. CN owned
the land which was sold to Northern
Wood Preservers and Abitibt once oper-
ated the site.

DSTs proposal, the Northern Wood
Preservers Alternative Remediation Con-
cept (NOWPARC), involved:

•A site specific risk based analysis for
identifying the extent of the clean-up.

• A low-cost clay barrier around vir-
tually the entire site.

• An area of reclaimed land to provide
space for sediment treatment

• A buffer zone between industry and
waterfront.

• New habitat for fish and wildlife.
• Improved risk management and the

potential for a more effective industrial
operation.

The cost of the project was budgeted at C$9.3 million, less
than half the cost of conventional solutions. DST has since used
the same risk-based process at two additional clean-up sites.

Following the addition of two more partners, Environment
Canada and the Ontario Ministry of Environment, the project
was further developed and put through the rigorous require-
ments of an Environment Assessment which harmonized the
federal and provincial processes.

Another key player was the Public Advisory Committee of
the Thunder Bay Remedial Action Plan which provided signif-
icant review and input to the project. In May, 1997, the Cana-
dian Minister of Environment formally approved the project

The plan ensured that all acutely toxic sediments would be
removed and treated while most of the tow level contaminants
would be remediated through capping with filL Such intrinsic
remediation was determined suitable for the remaining low
level contaminants in the shipping channel since studies have
indicated that natural degradation can solve this part of the prob-
lem in only a few years.

Dredging activity at the site was begun in the summer of 1997
by Pierre Gagne Contracting Ltd. and employed some inter-
esting new technology of its own. A Cable Arm clamshell, de-
signed specifically for environmental dredging, was used to
remove 13X100 cubic meters of contaminated sediment (see story
on page 54). In addition, a retired Great Lakes vessel, the for-
mer Canada Steamship Lines bulker Saguenoy, was acquired
and towed to the site to provide temporary storage of the
dredged material

Some 13,000 cubic mtUrs ofttdlment i* to be removed from the TTnttuter Bay harbor for treatment.
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ENVIRONMENTAL DREDGING

TURBIDITY CONTROL

Operating Procedure: Suspended Solids
Monitoring

References: Manufacturer's Manual ___________

A. Routine Daily Activities

The following activities should take place before dredging starts each day or if dredging has been suspended during
the day for any reason.

1. Ensure computer recording system is switched on and operating manually

2. Suspended Solids Background Determination

The level of background total suspended solids (TSS) in the water column XX meters downstream from the
.dredging site wifl have to be determined before dredging starts, so that the appropriate alert level can be set
ft wil be assumed that any increase above the background Is due to the dredging operation until an updated
background can be made.

The instrument readings wifl be observed for a period of three minutes for each sensor and the average
readings determined. The higher of the average readings wil be considered the background and recorded.
The alert alarm setting wifl be input at XXX mg/l above the background

The following actions should be performed daily, but can be done at any time during the day.

3. Cleaning of Suspended Solids Sensors

The sensor has an infra red lamp in the cut out just above the end of the stainless steel sensor. The surfaces
must be cleaned daily with a soft dean doth to ensure that there is no reduction in transmission. Tnis wifl
involve raising the sensor out of the water. Only one sensor may be removed from service at a time.

Cleaning the sensor may snow a step change down in the readings due to greater transmission. The size of
the step should be noted and the alarm levels adjusted to account for the change. This is not a fufl
background calfration, ft merely adjusts the previous background calibration.

4. Calibration of Suspended Solids Sensors

Once the sensor has been cleaned, a calibration check wifl be made. This wifl Involve shaking up the
calibration container which contains a known amount of solid material (site sediment sample) to ensure the
solids are fuBy suspended. The reading of the sensor wifl be recorded and compared with the standard to
determine whether recalibration of the instrument is required. An accuracy of +/- XXX mg/l wifl be
acceptable. There wil be at least two standards available.

Wort: The project supervisor should be informed that the Alert or Shutdown Dredging alarms may be
triggered during the calibration as one of the standards os likely to be above the normal background.

If recalibralion is required, the details must be logged and the manufacturer's procedures followed.
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Containment Area Construction

Hart-Miller Island, Maryland

The compUted containment area at Hart-MiUfT Island. Below, a wane prepares to offload roadbed material At bottom, a Gradall begins
dressing foundation stone laid on top of filter cloth.

Project
Diked Containment Area Construction

Customer
Maryland Port Administration

Location
Chesapeake Bay at Baltimore, Maryland

Contract
Construct a 1,140-acre (460-hectare) containment
area within an armored 29,000-ft (8,8400-m) sand
dike to accept more dun 50 million yd3 (38
million m3) of dredged material from Baltimore's
pott deepening and maintenance projects

Description
• Construct a dike rhat rises to 18 ft (5.5 m) above

mean low water, and is 20 ft (6.1 m) wide at its top,
164 ft (50 m) at mean low water

• Construct weir structures and perimeter road
• Construct a mechanical unloading facility and two

hydraulic pumpouc berthing areas
Quantities
• Disposal of unsuitable foundation: 2.5 million yd3

(1.9 million m3)
• Hydraulic fill: 7.5 million yd3 (5.7 million m3)
• Stone slope protection: 460,000 tons (418,000

metric tons)
• Filter cloth: 2.25 million ft2 (208,000 m*)
• Roadway construction: 600,000 ft2 (55,800 m2)

Equipment Used
• Hydraulic cuttcrhead dredges Illinois and Georgia
• Cranes No. 2 &£ 3 (Manitowoc 4500s) A R O O U 9 6



Containment Area Construction

Hart-Miller Island, Maryland

SPILLWAY NO. 2

SPILLWAY NO. 1A

GRAPHIC SCALE
SPILLWAY NO. 1

SPILLWAY NO. 4

Facility Layout: Since its construction. Great Lakes has placed more than 44,000,000yd3 (33,640,000 m*) in the containment facility.
Below, hydraulic UnJoader No. 2 pumps material from a barge at the south itnloadmgfacility.

Great Lakes
Dredge & Dock
Company

2122 Yak Road
Oak Brook, Illinois 60521
USA
708/574-3000
708/574-2909 fax A R O O U 9 7
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Ogden Environmental and Energy Services Co., Inc./
Hart Crowser, Inc.

APPENDIX 7

Turbidity Curtain Information

PRELIMINARY DESIGN REPORT
METAL BANK NPL SITE March 6, 2000
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VENDOR INFORMATION

Turbidity Curtains - Gunderboom
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aa 6UNDCRBOOM.
^ jgggf Watertxwne Pollutant & Debris Containment Systems

GUNDERBOOM,
P.O. Box 222094

Anchorage, Alaska 99522-2094
TEL: (907) 349-7008
FAX: (907)344-5! 72

e-mail: gboomCmicronei.net
VIA FEDERAL EXPRESS

January 19,2000

Mr. Phil McQuiston
Ogden Environmental and Energy Services Co., Inc.
1777 Sentry Parkway West
Abington Hall, Suite 300
Blue Bell, PA 19422

Re: Gunderboom Contaminated Paniculate Control System (CPCS™)
Metal Bank NPL Site

Dear Mr. McQuiston:

This letter and the attached information is provided in response to our most recent
communications regarding the potential use of our CPCS™ barrier system at the Meta!
Bank NPL Site.

The GUNDERBOOM* systems are described in more detail in the attached information.
I would, however, like to point out several important aspects of our systems that
specifically apply to your project.

The first "Gunderboom" was utilized on a dredging project in Alaska and came to life as
a result of the inventor's need to tackle a specific type of problem that traditional "silt
curtains" could not handle. It has gone on from that point as an engineered solution for
non-traditional applications. The dredging of contaminated materials falls into this
category. There are many subtleties to the design and implementation of a system for
these applications, but the highlight points are:

> GUNDERBOOM*® Systems are designed to maintain position and are
constructed of a unique fiber system that provides high strength, no biofouling
and the ability to withstand current flows in the 6 fps range, where necessary.

> The systems can be constructed in one piece, so there are no seams to leak or give
way.

> The engineered nature of the system provides a balance between the project goal,
materials utilized, mooring system specified and performance. An entirely
engineered installation.

__________________East Coast Office______________________________________
Mackworth Environmental Management • 3 Adams Street, South Portland, ME 04106 m r\ f\ n I Crt I

Tel 207-767-0161 Fax 207-767-4306 f lRQQ I SO I
gboom® mackworth.com and www.gunderboom.com



Mr. Phil McQuiston . January 19,1999 Page 2

Typically, we enter into these projects in phases and it would appear a program that
follows the format described below would be appropriate for the project we have
discussed.

PHASE I - Preliminary Investigation

This is sometimes referred to as a "Desk Top Study" as it involves the collection, review,
and dissemination of existing data that may be available from in-house sources, agencies,
publications and so on. The areas to be investigated are:

• Detailed site mapping to include shoreline structures, submerged fixtures and
general layout.

• Nearshore and Offshore Bathymetry

• River floor and embankment geotechnical data for anchoring

• River current data including speed, direction, fluctuation, local considerations
and anomalies, if applicable.

• Debris transport relevant to type and degree of materials to be anticipated,
including logs, trash micro-algae, sea grasses, etc.

• Wind and wave considerations, including fetch.

• Tidal current and elevation changes, if applicable.

• General construction plan and implementation

• Permitting, navigational and local political issues, if any.

Phase I results in a Summary Report that:

• . Summarizes findings from the Desk Top Study to include recommendations for
field studies where adequate information does not exist.

• Provide concept plan and layout based on findings.

• Generate preliminary cost estimates for conceptual plan.

• Develop critical path schedule for balance of Phases leading to installation of the
CPCS™.

i • Develop cost estimates for Phase II based on the findings in Phase I.

HROOI502



Mr. Phil McQuiston January 19, 1999 Page 3

PHASE II - Complete Data Acquisition

The report that is generated as a function of the Phase I effort will provide a detailed list
of action items and tasks required to move into the final design phase. This aspect of the
project could be extensive or it could be relatively minor, depending entirely on what
information exists and is available to our staff. The types of additional efforts that may
be required and would be undertaken in Phase II are:

• Confirmation of bathymetry to include side scan sonar.

• Collection of geotechnical information for anchoring considerations including an
anchor lateral pult test.

• Current velocity and direction studies.

• Bench scale/pilot studies to simulate barrier performance.

• Attend agency and public meetings.

The balance of the project is then divided into Final Design, CPCS™ Fabrication and
Shipping, Installation, Adjustments & Training and any additional monitoring services
that may be required.

The purpose of this lener and the attached information is to give you a basic overview of
what our product(s) is/are and how we implement these engineered applications. If I can
provide anything further, or if you would like to move forward with the project, please let
us know and we can provide a more definitive proposal.

I have also attached a reasonable representative sample of the barrier curtain material,
By "reasonable representative", I mean it is very close to the make-up of the material that
would be used for this application; however, there would probably be some minor
changes to the composition in thickness of the material.

I appreciate your interest in Gunderboom® Systems and look forward to being of service
to Ogden Environmental.

Sincerely,

GUNDERBOOM, INC.

•c* * *-f——-^
Harold "Br€)reye/
President

HBD:Gboom-O«den-MctaI Bank-I I900.doc —
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GUNQERBOOAf /brticulate Antrol .System (PCS1*)
"AN YN-WATER FILTER ^SARRIER^TO PREVENT MIGRATION OF'

PARTICULATES FROM DREDGING.
DREDGE SPOIL DISPOSAL. CONTAMINATED SEDIMENT REMOVAL,

MINING DISCHARGES. STORM WATER OR OTHER SOURCES

Introduction
S u n d e r b o o m eng ineers ,

manufactures, and installs systems to prevent
migration of particulates, contaminants and
pathogenic microbes within a water body.
From its first dredge-spoil water-quality
protection system in Kachemak Bay, Alaska in
1986, Sunderboom has refined its' system
designs for applications ranging from
protection of bathing beaches (from
particulates, bacteria and waterborne debris)
to exclusion of fish eggs and larvae from
power-plant cooling-water system intakes.
Whether preventing particulate migration

What is a GUNOERBOOAf

A 6UNDERBOOM* <?CS~ is a
patented* full-water-depth filter curtain
comprised of treated polypropylene/
polyester fabric, suspended by flotation
billets on the water's surf ace and secured
in place with anchoring systems. Systems
are custom-designed and deployed to
prevent the migration of particulates,
pathogenic microorganisms and other
particulate-associated contaminates. For
example, systems are designed to prevent
migration of particulates and contaminants
from dredging activities. A system could
be deployed to fully enclose a project to
Isolate particulates and contaminates from
escaping into surrounding areas.

from a source or preventing particulates
from reaching a resource, dredging-
contaminated sediment removal, settling
pond operation, and control of storm-water-
derived contaminants are among the wide
range of GUNDERSOQM* applications

The fundcrboom rfd an •dnir«bl* job
in protecting voter quality dwing

dredging operation* h Hwncr, Akdra,
*h<rt Mdal changes er« th« largest in
North America. That M* what au*

aacnqr rtauirad.*
TmHtimfttf

Alaska Department af

A R O O I 5 0 6



PCS™

«Vhat factors affect the design of a ffUNDERBOOAf
Each GUNQERBOOM* PCS~\s custom-

designed to account for factors, including:

> Nature and degree of suspended solids and
contamination.

> Location; fixed or moving operation (such as
channel dredging)

> Flow rate of water flow to be filtered.
> Physical factors, including bathymetry, bottom conditions

and configuration of the water body.
> Water body characteristics, including elevation changes,

currents and wind-induced wave action.
> Seasonality of the problem; probable duration of

deployment.

What are the filtering properties; how effective is a 6UNDERBOOM* PCS™?

The 6UNDERBOOM* fabric is manufactured
as a matting of minute fibers and, as such, has no
designated opening size. The Apparent Opening Size
(ACS) is determined by sieve analysis and has been
determined to be 20 microns or less.

The GUNDERBOOM* has been found to be
effective in reducing turbidity, suspended solids,
coliform bacteria, and part icu late-associated

contaminants. Statistically-significant reductions have been
observed for all parameters. Highest apparent differences
observed in paired samples were on the order of 80-99% (or
from 5-to 100:1) for turbidity; 99% (>25:1) for TSS; and, for
coliforms, on the order of 63-to-99% (2.5-100:1). A USEPA-
sponsored bench-scale testing program underway during 1999
will provide more specific data on filtering capacity.

What data are available to evaluate SUNDERBOOM systems' performance?

6UNDERBOOM systems have been
utilized for a number of parti cu late-control
applications, including storm-water control,
maintenance dredging, dredging for removal of
contaminated sediments and bathing beach protection
from high counts of coliform and floatabtes, along with
surface drinking water supply protection. For a
number of the applications, performance data have
been acquired by the PCS "purchasers. £underboom
has contracted to have an independent evaluation
made of the performance data that is available for a
number of these applications. The Performance
Evaluations are available to prospective clients and
regulators upon request. These include:

> Port of Ofympia, Pilot Dredging Project. Creotote Contaminated
Sails

> Ktntieo Reservoir, Storm Water. Bacteria & Sediment Cotttnl

> Sea Cliff Beach. Bathing Beach Protection Bacteria 4 Flotable
Control

> Mamaroneck What Beach. Bathing Beach Protection, Bacteria A
flotable Control

* Sardiiier* Creek, Storm Water Control. Btcttrial A Flotable
Control

Category

Total Suspended Solids
TSS (mg/L)

Turbidity (NTU)

Coliforms (MPN)

Before PCS
9.9

20.0

>2400

After PCS

0.7 \

1.0

22.0

Pollutant and Debris
Barrier System

'•^r:^m$im

Flotation Bilfat

Curtaln
for any Depth

• •
.. ,

Towing Straps
•

Ftll«r»d Wattr
Freely Across th* Fabric A
Circulation is Maintained^

• • : ••- {..•**•<•
. • ' ^ ' ' *

Anchor Straps . .. ' ' .-• . • .
••- ' . : . . v . - . u 7 T

Corrtfciiiouf
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PCS™

How is a SUNDERBOOM* deployed?

Deployment is simple, usually'requiring several
people, a small vessel, and level surface near the water (i.e.
beach, dock, etc.). The 6UNDERBOOM* is delivered to the
deployment site folded and stockpiled on a large pallet.
Floatation units are stacked on pallets next to the blanket-
like boom, and when ready to deploy, are inserted by hand
into precut access slits in the boom's top hood.

Once in the water, the 6UNDERBOOM* is towed
into position. Anchors are deployed at predesigned
locations, generally to help retain the boom's shape. For a
typical installation, the two primary anchoring points are at
either end of the boom. The PCS* is designed to seal at
the two ends as well as with the bottom sediment to
provide a near-impenetrable seal against material transfer.
Because the boom is flexible, it will cling to the shoreline,
providing a near- seal against material transfer. Most boom
deployments can be accomplished within two-to-three days,
barring problems with logistics and/or weather.

What kind of flow will a PCSm System handle?

For reduction for particulates at such
concentrations as are normally found in stormwater,
Gunderboom begins it's design with a target of boom
dimensions that will achieve filtration at a rate of
approximately 3-5 gpm per square foot of submerged
fabric. Other systems may be designed to pass much less .
water or in excess of 10 gpm/square foot, depending on the
target particulates and other factors.

What about maintenance and durability?

In general, there is limited maintenance required
for a 6UNDERBOOM* system. The boom has not shown a
propensity to foul or become clogged where there is limited
flow through. The material also tends to be non-biofouling.
Natural motion of the boom tends to slough off any
sediment buildup.

For applications with high-flow rates for extended
periods and which have significant suspended particulate
oncentrations, Gunderboom has developed a double-fabric-

V layer PCS* with an *A\r Airst*' Technology cleaning
system. This double-layer, *Xir Atrst"" Technology
cleaning system was developed for a continuous-nigh-flow

'^^fSt^^&^fiM

application in the si It-laden Hudson River and found to be
effective in maintaining flow, even under those rigorous
conditions. The system is fully automated and has run
for several consecutive months with no failures.

Most long-term deployment* hove been at tocattorw with
extreme tide, wave and current forces acting on them. Even so,
these applications have ail had multi-year success. A program of
routine observations with an annual inspection is recommended.
Sunderboom also offers on annual lease program That includes
maintenance and repairs as needed to maintain a fully-functional
system.

A R O O I 5 0 8



vVhat is a Contaminated Particulate Control System (CPCS™)? \
A modification to the standard PCS** provide* a full water- depth barrier for preventing the migration of contaminated sediment* into surrounding

waters during dredging and removal efforts. Re*utt* of a recent creosote-contaminated dredge project reflect the sample* taken inside the contained
dredge area (A) vs. outside the boom which i* area (B).

As can be seen in th* chart. TSS has
been reduced from 350 to 12; NTU
value* drop from 96 to 1.5; dicsolved
oxygen increase* 40% from 2.3 to 3.2
and afl other category fall in the Non
Detect category outside the boom

CONVBfflONAU

tPA in.l|(NiV)

How do I obtain more information about GUNDERBOOM
West Coast

Corporate Officer and Western Operations

H.8. (Hal) Dreyer

1-907-349-7008 phone

1-907-344-5172 facsimile

g boom® m icronefjiet

Mailing Address: P.O. Box 222094

Anchorage, Alaska 99522-2094

For more information on
SUNDER8COM* filter barrier
solutions, SEE OUR WEBSITE
at w-iuw.jL.icer'bss'n :cm or
contact us:

Shipping: 400 L Street, Anchorage, AK 99501

Systems?
East Coast

Sales and Eastern Operations

Andrew 3. (Andy) McCusker

1-207-767-0161 phone

1-207-767-4306 facsimile

g boom@mackworth.com

Off KM Of
Mackwarth Environmental Management

3 Adam Street. Suite 314
South Portland, Mains 0*106

www.mackworth.eofn

HB
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6UNDERBOOM. INC
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System Specification

BPSm

6UNDERBOOM© Beach Protection System
FOR PROTECTION OF

SWIMMING BEACHES AND OTHER SHOREUNE RESOURCES

Introduction
6UNDERBOOM* manufactures,

installs and maintains custom-designed
5each A-otection ^sterns" (BPS~) to
prevent the migration of storm-water
derived particutates and pathogenic
microorganisms into swimming areas. The
BPS™ also keeps out flotables, jelly fish and'
other large materials and substantially
improves water clarity.

For most applications, the
6UND£RBOOM* BPSm can be designed to
meet state requirements and/or USEPA
current recommended criteria. Gunderboom
is tracking developments under EPA's 1999
Beach Action Plan to facilitate its ability to

lmprw*s the

quality of th« water

nfhilf a/to

Improving aesthetics end

providing a clean separation

of swimming areas

meet the most stringent requirements that
may be developed.

The BPS™ is one specialized
application of the 6UNDERBOOM*
Particulate Control Systems (PCS™).

What is a 6UNDERBOOM* BPSW?
A 6UNDERBOOM* BPS™ is a

patented* full-water-depth filter curtain
comprised of treated polypropylene/
polyester fabric suspended by flotation
billets on the water's surface and secured
in place with anchoring systems.

! Sea Cliff Beach Boom

Systems are custom-designed to
address the specif ic problems
experienced at the beach area. Sources
of water degradation are considered as
are other uses of the water body.

Ma ma ro neck Beach Boom
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SUNDEftBOOM* Beach Protection System BPS1

''hat factors affect the design of a GUNDERBOOM® BPS™?

Each SUNDERBOOM* BPS™ is custom designed to
account for factors including:

> Nature, degree, and source(s) of the contamination problem.

> Beach usage characteristics.

> Static physical factors, including bathymetry, battom
conditions, ard configuration of the water body.

Dynamic physical factors, including currents, tides, and
exposure to waves.

What are the filtering properties, and how effective is a GUNDERBOOM® BPS™?

Aerial View or &*ach Boom

Most SUNDERBOOM* filter fabrics are manufactured
as a matting of minute fibers and as such, have no designed
opening size. For one fabric, the Apparent Opening size (AOS)
as determined by sieve analysis is approximately 20 microns.

The GUNDERBOOM* BPSm has been found to be

•effective in reducing turbidity, suspended solids, and fecal and
total coliforms. Based on data from paired samples taken inside
and outside of the boom, statistically significant reductions have
been observed for all parameters. Highest apparent differences
observed in paired samples were on the order of 80-99% (or from
5-to 100:1) for turbidity; 99% (>25:1) for TSS; and for coliforms.
on the order of 63-to-99% (2.5-100:1).

Representative values from a SUNDERBOOM* drinking-
water reservoir application in early 1999, where the
GUNDERBOOM* Participate Control System enclosed a cove
that received a high volume of storm-water flow were:

TSS (mg/L)

Turbidity (NTU)

Coiiforms (MPN)

Outside Boom

9.9

20.0

>2400

Inside Boom

0.7

1.0

22.0

Reduction

92.9%

99.8%

99.1%

What information is available for evaluating the performance of GUNDERBOOM®
systems?

Sunderboom is conducting a project to provide bench-scale testing as well as a full-scale system performance evaluation. The
project is being funded by the U.S. Environmental Protection Agercy, National Risk Management Laboratory, Office of Research and
Development. Data from this program will provide more specific data on filtering capacity than has been achieved through ambient water
measurements to date. Preliminary data will be available in the latter half of 1999

GUNDERBOOM* systems have been utilized for a
number af particulate-control applications, including storm water
control, maintenance dredging, dredging for removal of
contaminated sediments and surface drinking water supply
protection along with bathing beach protection from high counts
of coliform and flotables. For a number of the applications,
performance data have been acquired by BP51* purchasers.
Sunder boom has contracted to have an independent evaluation

1e of the performance data that are available for a number of
-se applications. The Performance Evaluations are available to

prospective clients and regulators upon request. These include:

Sea Cliff Beach. Bathing Beach Protection, Bacteria 4 Flotabi€ Control

Mamaroneek Village Beach. Bathing Beach Protection, Bacteria 4 Flotable
Control

<ensico Reservoir. Storm Water. Bacteria J Sediment Centre!

&ardiners Creek. Storm Water Control. Bacterial 4 Notable Control

Port of Ofyfflpia. Pilot Dredging Project. Cresote-Contaminated Soil*



eUNDEftBOOM® Beach Protection System BPS1

Mow is a SUNDERBOOM® deployed?
With the CUNDERBOOM BPS"" designed and

custom-manufactured in advance, the deployment can be
accomplished within one-to-several days. Deployment usually
requires a small teem of people, a suitable vessel, and a level
surface near the water.

The 6UNDERBOOM* is delivered to the deployment site
folded and stockpiled on a large pallet. Floating units are stacked
on pallets next to the blanket-like boom and, when ready to
deploy, are inserted by hand into preeut access slits in the boom's
top hood.

The Anchor System is deployed at predesigned
locations, generally to help retain the boom's shape. For a typical
installation, the two primary anchoring points are at either end of
the boom. Because the boom is flexible, it will cling to the
shoreline-sub merged terrain, providing a near-impenetrable seal
against material transfer.

Once the 6UNDERBOOM* is prepared and in the water,
it is towed into position and anchors are attached.

Page 3

Beach Boom Deployment at Sea Cliff Beach

What kind of flow will a BPS™ system handle?

tfeach AVotection jtystems (BPSm) are generally
deployed to prevent the migration of materials with water moving
into the beach area, and the size and configuration of the systems
ore dictated by beach managers. The capacity of the
£UNDc3BOOM* filter-material for exceeds what is normally
required for maintaining good flow and minimizing turbidity and
pathogens.

What about maintenance and durability?

Excerpt from Patricia Horhg's article in a Situ fin*. NY
newspaper, "Tkm Wounded Warrior' it the rueful
nickname gn*n to the Sunderbaom by Sea Qiff Beach
Committee Chairman. Carmine Calxonetti. because only two
days after the experimental filtration device wot
installed in Sea Stiff waters it was assaulted by 1.000
gallons af Sunker C oil spilled from a freighter.. The

\
Wounded Warrior' did a great job, * Carmine Calfonetti I
said "Itprotected the beach from the oif.,.Jrorucalty, it \
was the publicity surrounding the Sunderboom after it \

\
was used Mccessfulh/ in the aftermath of the Exxon \
'Valdez'otf spilt, that first brought the device to Carmine \
Calzonettfs attention.^. *

In general, there is limited maintenance required
white a 6UNDER8OOM* system is deployed. The boom has not
shown a propensity to foul or become clogged where there is
limited flow-through and the material tends to be non-
biofouling. Natural motion of the boom tends to slough off any
sediment buildup. Gunderboom has developed a double-fabric-
layer BPSW with an "Air Burst"™* Technology Cleaning System
that may be recommended for long-term applications where
sediment volume may be high and where boom movements may
be expected to be low. This double-layer, "Air-Burst"1*
Technology Cleaning System was developed for a continuous-
,igh-flow application in the silt-laden Hudson River and found
o be effective in maintaining flow even under those rigorous

conditions.

Many long-term 6UNDERBOOM11 deployments have been
at locations with extreme tide, wave and current forces acting on
them. Even so, these applications have had multi-year success.
6underbaom recommends that a formal inspection and maintenance
program be implemented to ensure that the BPS™ is fully functional
and to minimize repair and replacement costs in the long term.
Procedures for annual system removal, maintenance and storage are
critical to the long life of the system. 6underboom will provide
recommended procedures for these activities. Alternatively,
Sunderboom can provide these services as an adjunct to the sale of
an installed system or under an annual system lease arrangement

A R O O I 5 I 2



G U N O E R 8 O O M , INC.

What are SUNDERBOOM® BPSm options?
> Boom Hood Material & Color.

> Double Layer Filter System

> Anchoring System, Pilings, Floating Walkway

> "Air-Burst*"* Technology Cleaning System

> Bird Deterrent System

> Purchase vs. Lease.

ffunderboom eon work with
beach managers,

environmental staff, and
engineering consultants to

develop the optimum
program that matches the
recreational considerations

of the beach

How do I obtain more information about 6UNDERBOOM Systems?

For more information on
SUNDERBOOM* filter barrier
solutions SEE OUR WEBSIT6
at A.V.*. :„••:;• :j:~ ::— or
contact us:

West Coast

Corporate Offices and Western Operations

H.B. (Hal) Dreyer

1-907-349-7008 phone

1-907-344-5172 facsimile

J3CCT1 ̂ 71 C."3r8",*4*

Mailing Address: P.O. Box 222094

Anchorage, Alaska 99522-2094

Shipping: 400 L Street, Suite 103

Anchorage, Alaska 99501

East Coast
Eastern Sales and Operations

Andrew J. (Andy) McCusker

1-207-767-0161 phone

1-207-767-4306 facsimile

Offices of
Mackworth Environmental Management

3 Adams Street, Suit* 316
South Portland. Maine 04106

'Gunderboom systems are protected by Patents and Patents that are pending. The systems and designations - GUNDERBOOM •' A/a rine/Aquatk L ifc Exclusion
System-.VIES™ ; Central Jewer Overflow System - CHM™ ; Contaminated Paniculate Control System - CPCT™ ; *etch Protection Jyitem - BW°*;
A quaculture Protection System - APS™ \ Paniculate Control System - PCS"4 and "Hir flurst"™ Technologv- and R«ervoir Protection System - APS™ are
Registered Trademarks of Gunderboom, Inc.
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GUNDERBOOM. INC System Specification
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GUNDERBOOM®
Marine/ Aquatic Life Exclusion System

FOft EXCLUSION OF PCANKTONIC E^S
• ENTRAINMENT IN COOLING WATER SYSTEM INTAKES

T*rv r~ti2*rr?f*vr*w -".w.'Tt"? •?'rry*r\r.lies'*-i'' .""f?"swiMMiNe ofteANisMs FrtoM - -'-1

Introduction
6underboom designs, engineers,

manufactures, installs, and maintains ^Marine iife
exclusion ^sterns (MLES1*) to prevent the
entrainment and impingement of fchthyoplankton and
juvenile aquatic life at intake structures.

Sunderboom has manufactured and installed
systems for control of partieulates and the protection
of marine and aquatic life since 1986. The MLES1*
has been under development since 1995 when the first
version was Installed at a power-generation plant on

, the Hudson River in New York. For this project,
Sunderboom engineers were engaged by the utility to
develop new and more sophisticated technology to
prevent the entrainment of planktonie fish eggs and
larvae.

The system is now available to minimize or
eliminate entrainment impacts, to respond to
discharge requirements and to commence developing
provisions of the Clean Water Act, Section 3168. The

What is a SUNDERBOOM* MLES1*?

installation of a ML£Sm also eliminates or
significantly reduces the entrainment and
impingement of finfish and mobile invertebrate
species. The MLES** can be used to address an
individual problem or situation, or may be
incorporated as part of an overall strategy to manage
316B compliance issues.

bridging Stif Ctattauimat

OS Spill CiMtawMMf

IMmwW Hastily Fnttctiwi

Hittt*rr 4 WiUKf* fnttet**

Wtttf Stiffly fnttctiM

Itobyicttl Oryonitm Arc/unM M

. ttrttmt. Awrfr, teaeto. tte.

A SUNDER BOOM* MLH5~ is a patented*
full-water-depth filter curtain comprised of treated
polypropylene/polyester fabric suspended by flotation
billets on the water's surface and secured in place
with anchoring systems. These systems can also be
installed with pilings or other structured support.
The MLcS1" system consists of the following
component parts:

' Polyvinyl reinforced hood with flotation billets sized to
meet anticipated load requirement*.

' Polypropylene mooring line* at top and bottom.

> Double panel barrier curtain of SUND6RBOOM*
material, nwdif ied for flow requirement].

* Structural reinforcement straps, orommetj and
attachment point*.

' BaltasT chain in bonom Skew.

> Automated and computerized 'Air-Burst*™ Technology
Curtain-Cleaning System.

> Anchoring system array designed to carry intended
loads considering the geophysical constraints of the
facility.

SUND6R90OM* systems are custom de-
signed and deployed to provide for the passage of
large volumes of water while excluding partieulates.
In the MLES1* application, the Target partieulates
are planktonie and neustanic ogarisms. The system is
designed and installed to completely surround the
intake structure, away from the shoreline. With the
GUNDERBOOM' fully sealed against the seafkwr and
Shoreline structures, all water passes through the
fabric at a lower velocity, thus providing positive
filtration of all water entering the facility's, intake
systems. Boom-curtain material is designed and
fabricated so it will fit the contour of the bottom
configuration surrounding the facility. The design
process also addresses the interfaces with the
facility's fixed structures at each end of the boom
system.

A R O O I 5 U



6UNDERBOOM* Marine/Aquatic Life Exclusion System MLES™

What factors affect the design of a SUNDERBOOM® MLES™?
Each &UNDERBOOM* MLES™ is custom designed

to account for factors including:

> Target species and life stages.

> Facility water flow rates.

> Physical factors, including bathymetry, bottom
conditions, configuration of the water body and facility
layout.

> Water body characteristics, including elevation
changes, currents, wind-induced wave action and
suspended sediment concentrations.

> Seasonality of the problem and duration of deployment.

> Degree of automation.

What are the filtering properties; how effective is a (9UNDERBOOM*
MLES™?

The 6UNDERBOOM* fabric is manufactured as d
matting of minute fibers and, as such, has no designated
opening size. The Apparent Opening Size (AOS). a*
determined by sieve analysis, is appoximately 20 microns. The
SUNDERBOOM* material utilized for the MLES* barrier
curtain is custom designed and modified for the target species
and life stages. Since 6UNDERBOOM* systems are also used
for control of pcrriculates as small as 0.2mm, fish eggs on the
order of 1mm are easily controlled.

Gunderboom engineers and scientists carefully
analyze the aquatic life to be excluded and balance the
exclusion requirements with the modification to the filter
fabric to produce optimum flow rates at the individual

facilities. The 6UNDEBBOOM* MLES™ has been demonstrated to
reduce entrainments by at least 80% and is anticipated to produce u-
to 100% exclusion for many applications.

The WNDeHBOOM* MLSS m has

been demonstrated to reduce
entrainments by at least 80% and is
anticipated to produce up to 100%

exclusion for many applications.

What data are available to evaluate SUNDERBOOM® Systems' Performance?

Since 1986, SUNDERBOOM* Systems have been utilized for a
number of particulate-control applications, including stormwater
control, dredging, and surface drinking water supply protection, in
addition to the ML£Sm application. Data for the MLES™ has been
acquired for a generating station on the Hudson River over a 4-year-
development program, and is available in various annual reports. In
addition to the field results, information is available from the lab tests,
bench-scale programs, and flow modeling that has been accomplished
during this same period of time. Data from a recent test to ensure
that fish eggs or larvae are not adversely affected by contact with o-
operatingSUNOeRBOOM'MLES™1 will be available in tate 1999. Usi
worst-case conditions, the study confirmed that boom
does not sigificantly affect survival.
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6UNDERBOOM* Marine/Aquatic Life Exclusion System '•*

How is a 6UNDERBOOM* deployed?
Initial deployment of the MtES"* requires careful.

advance planning. The anchoring array, whether conventional anchors
or piling, is Installed prior to the deployment of the barrier curtain.
The 'Air-Burst** Technology components, including the air supply
and automated/computerized controls, are also installed in advance
of the boom deployment. The 6UNDERSOOM* it delivered to the
deployment site folded and stockpiled on a large pallet. Flotation
billets are stacked on pallets next to the blanket<Jike boom, and
when ready to deploy, are Inserted by hand into precut access slits
in the boom's top hood.

There ore strong forces acting on the boom once it is set
in place that derive from the head differential caused by the intake
flow. These forces can be amplified significantly if the facility
location is subject to strong current flow, winds, or wave action. The
boom structure and anchoring array are designed for these factors
and installation process carefully adjusted for the excessive loading.

When the initial portions of the installation are complete,
the boom is towed to the location with the barrier curtain 'reefed'
up to the flotation hood. This reduces the load on the boom while It
is being positioned in place. Once in positon with temporary

MLES™

#s *<*** :

moorings, divers attach the permanent mooring lines to the anchor
array. Personnel on the share bring the boom ends up onto the
embankment or make attachments to fixed bulkheads, depending
on the facility configuration. Final adjustments are made to
ensure the correct positioning of the boom and then, when the
currents and weather are favorable, the barrier curtain is
systematically released, allowing the material to settle down to
the bottom. The barrier curtain will immediately start to take
shape and seal itself Into the contoured configuration determined
in the design phase. Once the curtain is sealed, the mooring lines
are checked for balanced tension, divers inspect the underwater
portions of the system and the * Air-Burst"* Technology is
operated in a start-up mode. The overall system is then monitored
for a measured period of time and adjustments are made to the
computer program, as necessary, to coordinate cleaning with
current direction, siltation rates and other outside Influences that
may affect the boom's performance.

MLESm boom deployments, once the anchoring and 'Air-
Burst"''* Technology are installed, can be accomplished within 2-3
weeks, barring problems with logistics and/or weather.

What kind of flow will.an MLESm System handle?
Sunderboom begins its' design for the MLES* with a

target of boom dimensions that will achieve filtration at a rate of
appoximately 3-5 gpm per square foot of submerged fabric. This
yields an average flow-through velocity of -0.02 fps. System tests
have shown that flow rates higher than 1C-12 gpm per square foot
fend to exceed the material's optimum performance range.

The system is designed and operated to maintain the lower
flow rates, which also contribute to limit any effects of impingement
on the boom.

Applications that do not require elimination of fish egg
entrapment and are targeted at larger organisms may allow for
greater filter fabric alternatives and higher flow rates.

Typical MllS™ Cross Section Whil. Operating

What about maintenance and durability?
Performance monitoring and regular maintenance are

critical elements of a successful SUNDE3300M* installation.
Sunderboom can work with facility operators, environmental Staff,
and company consultants to develop the cstimum program that
matches the speratic^c! considerations of the facility.

Sunderboon has made significant MLE5™ design
iprovements in each of the four years since the first deployment.
.mprovements in flow rate characteristics, material strength,

automation of the cleaning system, and overall upgrading of the
initial engineering/design process provide for a comprehensive

system that effectively manages entrainment issues for multiple
years. This is accomplished with routine exchange and
replacement of operational portions of the system and properly
structured- maintenance programs.

•Vow •fcraarboam' ha* alraady growd 'tsalf. at the Mm «M flaadad it mot* Your fir*
work, and Tha invrovanwnts it provide* to Hui state make Alaska a barter plaea to ti-*.

You eantOHtly hav« that ean-da spirit wa admira fa nueh.

Walter J. Hickal, fewarw - Stata of Alaska - Nownbar 3.199?
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G U N D E R B O C M , INC.

What ere SUNDERBOOM* MLES™ options?
> Boom Hood Material 4 Color.
> Anchoring Systems, Piling or Fixed Structure Mounts.
> Manual or Computer-Controlled "Air-aurst"™ Technology.
> Bird Deterrent System
> Purchase vs. Lease

fundmrtoom eon mark with

facility operator*,

ttivrrwvnmiTtat staff, and

company consultants to
devmtop tat optimum gytttm
solution that it eompatiola

with operational naadt of

tha wetar tytttm

MLES™ Excluding Fish Eggs and Larva*
from 46,000 GPM Intak.

Installation of "Air-Burst"™ Technology — Computerized
Automated Cleaning System

-tew -de I obtain more information about SUNDE&SGO.V/ Systems?

For more information on
SUNDER3COM* filter barrier
solutions. SEE OUR WEBS3TE
at .v\w. _:_. -:;-;::_- _g:~\ or
contact us;

West Coast

Corporate Off ices and Western Operations

H.B. (Hal) Oreyer

1-907-349-7008 phone

t-907-344-5172 facsimile

gboom@micronet.net

Mailing Address: P.O. Box 222094

Anchorage, Alaska 99522-2094

Shipping: 400 L Street, Suite 103
Anchorage. AK 99501

East Coast

Sales ana1 pastern Operations

Andrew J. (Andy) McCusker

1-207-767-0161 phore

1-207-767-43C6 facsimile

gboom@mackworth.com

Offices of
Mackworth Environmental Management

3 Adams Street, Suite 316
South Portland. Maine 04106

www.mockworth.com

* Gunderboom systems are protected by Patenu and Patents that are pending. The systems and designations - GVfr'DERBOOM*' Ma rine/Aquatic L ifc Exclusion
System-Att£S™; Central Sewer Overflow System - CSOS™; Contaminated ^articulate Control System - CPCS™; JleacK Protection System - BW™;
A quaculmre Protection System - APS™ ; Paniculate Control System - PCS™ and "A'a JJurst"™ Technology and Reservoir Protection System - RPS™ are
Registered Trademarks of Gunderboom, Inc. (Rev.l, 11/15/99}
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System Specification

RPS •DM

6UNOERBOOM© Reservoir Protection System
•̂ f̂pii-Sl̂ î̂

' " " • • " • • • - ' • • • • • • • ' • ' SURFACE WATER SUPPLIES -.-....,,:,-,.,.,:.,...

w^ Introduction

What b a
6UNOER800M*

What factors affect the
design of a 6UNDER-
BOOM* RPSm?

What are the filtering
properties, and* effec-
tive is a &UN&ERBOOM*
RPS*?

What Information 'a available
evaluating the performance of
&UNOERBOOM* Systems?

HOW is o SUNDERBOOM"
deployed?

What kind of flow will an
RPS1* System handle?

What about maintenance
and durability?

What ar«
6UNDERBOOM* RPS*
options?

How do I obtain more In-
formation about
SUNDERBOOM* systems?

6UNDERBOOM* manufactures,
installs and maintains custom-designed
/feservoir A-otection ^-sterns™ (RPS*") to
prevent the migration of participates and
their associated contaminants and
pathogenic microbes within a surface
drinking water supply system. The RP5™ can
be used to address an individual problem or
situation or may be incorporated as part of
an overall strategy to manage and protect
surface drinking water supplies.

The RPSm is one specialized
application of the 6UNDERBOOM*
Particulate Control Systems (PCS™).

The RPS" can be used to address
an Individual problem or situation,

or may be Incorporated as port

of an overall strategy to manage

and protect surface drinking

water supplies, fiunderboom can

provide the system, from design
through annual maintenance, as a
purchase and with a maintenance

contract or under a long-term

tease agreement

What is a 6UNDERBOOM* RPSm?
A SUNOERBOOM* RPSm is a patented* full-water-depth filter curtain comprised of treated

polypropylene/polyester fabric suspended by flotation billets on the water's surface and secured in place
with anchoring systems.

Systems are custom designed and deployed to prevent the migration of particulates and
associated pathogenic micro-organisms and other contaminants. For example: A system may be
developed to prevent particulates and contaminants derived from storm water or from construction or
maintenance activities , - . . . ,

! • ^*W»M«u« **•*****«
from migrating into a •. yf • . / • • . . . . .
reservoir. Alternately, '- '-^ ^*——*—'•————"-''
o system could be
deployed to fully enclose
a water-system intake
and protect the intake
from particulates and
contaminants from
sources within the
reservoir.

A R O O I 5 I 8



RPS1

Page 2

//hat factors affect the design of a SUNDERBOOM* RPSm?
tffif^^

Each GUNDERBOOM' RPS™ is custom designed to
account for factors including:

> Nature and degree of the contamination problem and
concentrations of suspended solids.

> Amount of flow from a source such as a storm-water outfall or
into a water-system intake.

Physical factors, including bathymetry, bottom conditions, and
configuration of the water body.

> Water body characteristics, including reservoir elevation
changes, currents and wind-induced wave action. ~=~ Setting Bottom Anchors

What are the filtering properties, and how effective is a 6UNDERBOOM* RPS"0*?

Representative values from a 6UNOERBOOM* drinking-
water reservoir application in early 1999, where the PCS enclosed
a cove that received a high volume of stormwater flow, were:

TSS (mg/L)

Turbidity (NTU)

Coliforms (MPN)

Cove Side

9.9

20.0

>2400

Reservoir 5id<

0.7

1.0

22.0

Most 6UNDERBOOM" filter fabrics are manufactured
as a matting of minute fibers and as such, have no designed
opening size. For one fabric, the Apparent Opening size (AOS)
is determined by sieve analysis is approximately 20 microns.

The SUNDERBOOM* RPS™ has been found to be

effective in reducing turbidity, suspended solids, and fecal and
total coliforms. Based on data from paired samples taken inside
and outside of the boom, statistically significant reductions have
been observed for all parameters. Highest apparent differences
observed in paired samples were on the order of 80-99% (or from
5-to 100:1) for turbidity; 99% (>25:1) for TSS; and for coliforms,
on the order of 63-to-99% (2.5-100:1).

What information is available evaluating the performance of GUNDERBOOM*
Systems?

Gunderboom is conducting a project to provide bench-scale testing as well as a full-scale system performance evaluation. The project is being
funded by the U.S. Environmental Protection Agency, National Risk Management Laboratory, Office of Research and Development. Data from this
program wit) provide more specific data on filtering capacity than has been achieved through ambient water measurements to date. Preliminary data will
be available in the latter half of 1999.

SUNDER8OOM* systems have been utilized for a
number of particulate-control applications, including storm water
control, maintenance dredging, dredging for removal of
contaminated sediments and bathing beach protection from high
counts of coliform and flotables, along with surface drinking
water supply protection. For a number of the applications,
performance data have been acquired by .RPSm purchasers,

•inderboom has contracted to have an independent evaluation
ade of the performance data that are available for a number of

these applications. The Performance Evaluations are available to
prospective clients and regulators upon request. These include:

fort of Olympic. Pilot Oredgina Project. Creosote Coatemnatnd Soil*

Kensico Reservoir. Storm Water, Bacteria 4 Sediment Control

Sea Cliff Beech. Bathing Beach Protection Bacteria rf Notable Control

Mamaronedt Village Beach, Bathing Beach Protection, Bacteria A flotabte
Control

Gardiners Creek. Storm Water Control. Bacterial 4 Ftotable Control

A R O O I 5 I 9
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Page 3

How is c 6UNDERBOOM* deployed?
t >

Deployment is simple, usually requiring
several people, a small vessel, and level surface near
the water (i.e. beach, dock, etc.). The
SUNDEftBOOM* is delivered to the deployment
site folded and stockpiled on a large pallet.
Floating units are stacked on pallets next to the
blanket-like boom and, when ready to deploy, are
inserted by hand into precut access slits in the
boom's top hood. Hoses and valves for the "Air-
Burst"1" technology are connected as well.

Once in the water, the 6UNDERBOOM* is
towed into position. Anchors are deployed at
predesigned locations, generally to help retain the
boom's shape. For a typical Installation, the two
primary anchoring points arc at either end of the
boom. Because the boom is flexible, it will cling to
the shoreline-submerged terrain, providing a near-
impenetrable seal against material transfer. Most
boom deployments can be accomplished within two-
ta-three days, barring problems with logistics and/
or weather.

, what kind of flow will an RPSm System handle?
For reduction of participates at such concentrations

as are normally found in storm water, Gunderboom begins its
design with a target of boom dimensions that will achieve
filtration at a rate of approximately 1-3 gpm per square foot
of submerged fabric. Depending on the anticipated
concentrations of parficulates and eoliform levels and degree
of control required, the design criteria might move toward
either higher or tower flow-through rates.

The SUND6RBOOM* can be

designed to span great distances

in single-piece construction. It

is capable of withstanding

climate extremes and abuse, and

it fokes a minimum of manpower

and equipment, to accomplish

deployment

M a n y l o n g - t e r m

S U N D E S B O O M *
deployments have been at

locations with extreme tide,

wave and current forces

acting on them

What about maintenance and durability?

In general, there is limited maintenance
required for a 6UNDER80OM* system deployed in a
freshwater lake or reservoir environment. The boom has not
shown a propensity to foul or become clogged where there is
limited flow-through and the material tends to be non-
biofouling. Natural motion of the boom tends to slough off any
sediment buildup. Sunder boom has developed a double-fabric-
'ayer RPS™ with an "Air Burst"™" Technology Cleaning System

lot is recommended for long-term applications where
I Pediment volume may be high and where boom movements may

be expected to be low. This double-layer, Mir-Burst"w

Technology Cleaning System was developed for a continuous-

high-flow application in the silt-laden Hudson River and found to be
effective in maintaining flow even under those rigorous conditions.

Many long-term SUNDERBOOM * deployments have been at
locations with extreme tide, wave and current forces acting on
them. Even so, these applications have all had multi-year success.
€underboom recommends that a formal inspection and maintenance
program be implemented to ensure that the RPS** is continuously
and fully functional. Sunder boom will provide this service either as
an adjunct to the sale of an installed system or as part of an annual
system 'lease arrangement.

f t R O O I 5 2 0



What are 6UNDERBOOM* RPS™ options?
> Boom Hood Material & Color.

> Double Layer System

> Anchoring System

> "Air-Burst'"* Technology Cleaning System

> Purchase vs. Lease.

Gunderboom con work wttnx_x
facility operators,

environmental staff, and

company consultants to

develop the optimum system
solution that Is compatible

with operational needs of

the water system

Significant wet weather conditions; Cove to right is 20 NTU; Reservoir to left is 1 NTU ?™EJ.'

How do I obtain more information about 6UNDERBOOM* Systems?

ror more information on
SUNDEftBOOM* filter barrier
solutes, SEE OUO WE8SITE
at www.guneefboom.com or
contact us:

West Coast
Corporate Offices and Western Operations

H.8.(Hal)Dreyer

1-907-349-7008 phore

1-907-344-5172 facsimile

gboom@micronet.ner

Mailing Address: P.O. Box Z22094

Anchorage, Alaska 99522-2094

Shipping: 400 L Street, Sui'e 103

Anchorage, Alaska 995C1

East Coast
Eastern Sales and Operations

Andrew J. (Andy) McCusker

1-207-767-0161 phore

—— 1-207-767-4306 facsimile

gboom@mackworth.com

Offices of ~
Mackworth Environmental Management

3 Adams Street. Suite 316
South Portland, Maine 04106

www.mackworth.com

'Gunderboom systems are protected by Patents^nd Patents that are pending. The systems and designations - GWDERBOOM * * Marine/Aquatic L ifc Exclusion
; Central Sewer Overflow System - CSOS™ ; Contaminated Paniculate Control .System - CPCS™ ; ffeach Protection .System -

_ _
Aquaculmre /"rotecrion System - APS™ ; Paniculaw Control System - PCS™ and -4ir Burst"™ Technology and Reservoir Protection System - UPS™ are
Registered Trademarks of Gunderboom. Inc. (Rev.l, 11/15/99)

A R O O I 5 2 I



GUNDERBOOM NEWS

CUNDERBOOM" SYSTEMS
gun'dar-boom sis'-tam: an engineered solution that employs an aquatic filter-barrier to prevent
the passage of particulates, particulate-associated pathogens/contaminates, "floatables", and/or
floating or swimming organisms away from a source, into a water intake, or toward a special
resource to be protected.

ilRTH OP THE GUNDGRBOOM I <PCS ">
Prevention or migration ui panic Jates from
dredging operations.

RESERVOIR PROTECTION IYSTBM <RPJ">
Protection 01 suriace drinking water supplies
by the control ot particulates and colirbrms.

CONTAMINATED PARTICLE CONTROL
SYITEM «P<J">

Prevention or migration or pollutants
associated with soil clean-up or -tmoval in
or adjacent to aquatic systems.

MARINE LIFE EXCLUSION SYSTEM (MLES ">
Exclusion 01 fish eggs and larvae and other
aquatic organisms to prevent entrainment and
impingement in industrial cooling water
intakes.

BEACH PROTECTION SYSTEM <BP»">
Protection ui bathing beach areas from storm
water-derived particulates and associated
pathogenic microbes, "rloatables", and
jeltyr'ish. fish and waterborne debris

GUNDERBOOM 3 FUTURE AND HIGHLIGHT EVENTS
International update...
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BIRTH OF THE BOOM

Innovation and Advancement are born out of a
refusal to settle for the status quo

In 1986 the waterfront
community of Homer,

Alaska needed to double the
size of its existing boat harbor

but the expansion project
coincided with the salmon spawning

season. The large amounts of glacial silt and debris that would
be released by dredging could impact the success of the salmon
spawning and cause irreversible damage to water quality and
bottom-living marine organisms near the project location in
Kachemak Bay. Traditional "turbidity curtains" or booms were
determined not to be adequate for the necessary containment.

Bill Gunderson, RE.- VP and Senior partner of
Peratrovich, Nottingham & Drage, the firm responsible for the
design of the expansion project, undertook the design of a
boom" that would both protect the invaluable natural resources
in question and allow for the project to continue. Gunderson
drew on his experiences as a fourth generation fisherman,
lessons learned from the unforgiving Alaskan climate, and skills
as a professional engineer to develop an acceptable solution.
His answer was what has evolved into today's Gunderboom
Paniculate Control System (PCS™) and its offspring boom
systems.

"The differences between the Gunderboom and other
in-water barriers are that the Gunderboom is an engineered,
patented waterborne pollutant control system that filters water
rather then just deflecting it," answers Bill when asked how
this boom is distinguished from traditional methods. "We owe
the success of the boom to development of the system by
people experienced in marine construction, dredging, and

*TtCTyPKALBOOM

The boom has come a long way
since its first application in timber towns.
Originally, the boom was a series of togs
tied together to keep other logs from
floating away while they awaited transport
to the mills. Currently, the word "boom-
refers to any number of pollutant and
paniculate control systems.

The Gunderboom systems
consist of full water- depth curtains of
polyester/polypropylene filtering materials
suspended from flotation billets on the
surface of the water.

waterfront engineering design."
When the Exxon Valdez accident occurred in 1989,

Bill was an integral part of the team mobilized to deal with the
oil spill. Because of the size and the extent of the spill it was
impossible to contain the oil in a localized area. So, a plan
was needed to keep the oil from intruding into ail the waterways
connected with Prince William Sound. The Gunderboom
system was utilized to successfully protect some of the critical
salmon spawning streams and pristine glacier fjords from
contamination. In the places it was deployed, the boom was
able to prevent a tragic situation from becoming an even more

...Gunderboom is an engineered,
patented waterborne pollutant
control system that filters water
rather then just deflecting it,

wide spread disaster. Alaskan Governor Wally Hickel
personally commended Gunderson for his innovation and
preservation efforts: "Your 'Gunderboom' has already proved
itself, at the time we needed it most! Your fine work, anH *Ke
improvements it provides to this state makes Alaska a(

place to live."
As the Gunderboom proved itself time and time again,

the diverse uses of this technology became increasingly
apparent. The Gunderboom was patented in 1992 and has
continued to be improved upon in order to meet the specific
needs in many of the following demanding settings and
assignments.

Flotation Billet Double or Muttipl
Layer* of Curtain

Water now
Parficutates
Contained ——
Behind Boom

Water Flow •

Water now
Marine •""*-" *
Life Excluded

• Anchor System Injector
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MLEf™
HUDSON RIVER, NY

/- • - Giving the Fish a Fighting Chance

At times technology and
the natural world are at

odds with each other Such
was the case with the Orange

and Rock I and Utitities-Lovett
Generating Station in New York.

The RiverKeeper of the Hudson River filed a lawsuit against the
company because, in their opinion, the plant was not using the
"best technology available" to prevent the entrainment (passage
through the cooling water system, i.e., small organisms such as
fish eggs or larvae) or the impingement (held by water pressure
up against the screen grids protecting the cooling water system
from entraining larger organisms or objects) of fish, fish larvae
and other mobile invertebrate species.

Many generating plants are facing similar action or are
currently in litigation due to their out-dated or inadequate marine
life protection arrangements. As the search is made to be
responsible stewards of our given resources the issue of cost
becomes one of the looming lynch pins. Solutions that range in
the tens of millions of dollars tend to slow the implementation of
such endeavors.

So, in 1995, the O&R Utility contacted Gunderboom
and began to investigate the potential application of
Gunderboom's aquatic paniculate control systems in reducing
or eliminating entrainment by utilizing their considerably less
costty and proven effective technology. After researching the
unique environment of the Hudson River and the dynamics of
the flow required by the plant, several hundred feet of
Gunderboom's Marine Life Exclusion Sysytem (MLES™) was
designed, fabricated, and deployed to enclose one of the
plant intake units. The test period allowed for a comparison
of the entrainment numbers for the unit protected by the
Gunderboom-MLES with those for a similar adjacent
generating unit outside of the boom.

This project presented Gunderboom with some --;--,
new challenges that led to further refinement
advancement of the Gunderboom tech
[low rate generated by the intake unit caused an unanUcipaj
silt deposit to form rapidly on the outer surface r* •"•'-" L~
The more the sill collected, the less effective thei
maintaining flow rates and marine life exclusio
measure, Gunderson and his team developed
system to clean each of the eight-foot sections a
bursts of air are forced through each p
accumulated silt or sediment. With this innoyati
was solved and the project was allowed to cb

That test ran for a month during high entrainment season.
These first results gave a strong indication of the effectiveness of
the system for eliminating entrainment. There was a dramatic
reduction of 80-95% in the numbers of fish entrained because of
the MLES, as compared with the entrainment outside the
Gunderboom system.

As a result, a number of events have transpired that have
been of great encouragement for all parties. Further refinements
have been made in successive years to ensure the efficient and

There was a dramatic reduction of
80-95% in the numbers offish
entrained because of the MLES.

optimal operation of the Gunderboom system. Full computer-
controlled automation of the Air-Burst Technology™ has been
incorporated for the 1999 installation. Testing is underway ,t<
ensure that the boom does not have any adyerse^effec^
eggs or larvae and preliminary results are affirmative. The ongoing
success of the system has been documented in project reports &•***
and will soon be incorporated into a ^"ciSffl
scientific paper. "r'v
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RPf"
WA<HU$ETT RESERVOIR/ MA

ERA Funds Gunderboom Demonstration Project
An ounce of prevention is
worth a pound of cure...or
perhaps millions of gallons
per day, as is the case for

many US surface water supply
managers. In partnership with

the United States Environmental
Protection Agency, the Massachusetts District Commission Office
of Research and Development(MDC) and the Massachusetts Water
Resources Authority(MWRA), made their Wachusett Reservoir
available for a test of an innovative technology designed to protect
the quality of surface water supplies. Like other water supply
managers, MDC and MWRA are proactively protecting their
drinking water supply for the Greater Boston area and muqh of
Eastern MA. The water quality of the MDC system has been well
within acceptable parameters and that is just the way they want
to keep it.

The USEPA National Risk Management Labratory, office
of Research and Development, selected Gunderboom as the
company to conduct a bench-scale test and a full-scale
demonstration project of a system to control storm-water derived

conaminanents entering the surface waters. A special apparatus
has been designed and constructed for the bench-scale test and
three separate storm events will be tested for this study.

The full-scale demonstration Gunderboom-Reservoir
Protection System (RPS™) was installed June 4,1999. The system
includes a 355' boom which closes off a cove fed by the
Malagasco Brook. Beyond the cove, lies the Wachusett Reservoir.
The system is designed to handle up to a 10,000 gal/min flow
rate while reducing the particulates which carry bacteria and
associated microbes/pathogens.

One of the innovative aspects of the project include a
bird deterrent system. Frequently birds will treat the reservoir
like they would a large beautiful lake but the defecation that
accompanies their presence is an undesired by-product, in the
case of a drinking water reservoir. In response, Gunderboom is
testing the effectiveness of a new bird deterrent system.

The system was also designed to include the Air-Burst
Technology™ for periodic cleaning that may be required. We
will keep you up dated on the progress of this project in our next
newsletter.

PORT OP OLYMPIA, WA
Gunderboom Corners a Ghost

When it was time to
consider a dredging and
enlargement plan for the
Port of Olympia, a ghost

from the past came back to
haunt the project. Many years

earlier there had been a creosote
factory that operated on the banks of the current port; and, there
was a great deal of concern over the toxins that would be released
as the sediment was removed and disturbed in the expansion
process.

Although the conditions were different than the expansion
of the Homer Boat Harbor, the technology employed there seemed
to be well suited for the Port project Gunderboom was asked to
take on a small pilot project in the Port to test the dependability of
the boom in this situation. After some fabric modifications for the
full-length curtain and an adjustment to the hood flotation system
the Gunderboom-Contaminated Particle Control System
fCPCS^wasborn.

Installed in 1998, the pilot program involved clam-shovel
dredging of the Cascade Remediation site. According to Larry
Beard. Principal for Landau Associates, the firm which supervised
the project and tested the boom's performance: "The Gunderboom

performed as promised, and it held back the suspended sediments
and floating product that were created. ..we were impressed with
the way the boom functioned to contain turbid water and how
the anchoring system you designed helped hold the boom in
position."

After the completion of this pilot program. Landau
Associates wrote the following in the summary of their findings:
"The Gunderboom containment system deployed for the marine
dredging activities was effective in containing suspended
sediment and non-aqueous phase liquid (NAPL) released during

"The Gunderboom performed as
promised, ...we were impressed with
the way the boom functioned to
contain turbid water and how the
anchoring system you designed helped
hold the boom in position."

the dredging activities and represents an effective engineering
control to protect water and sediment quality outside the dredging
area." With the great success of the pilot program Gunderboom
is now working on a full scale dredging containment for the
expansion project in the Port of Olympia, scheduled for Fall
1999.
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SEA CLIFF, NY
You Shouldn't Have to Wear a Biohazard
Suit to the Beach

Imagine*getting ready for
a great day at the beach.

The kids are excited, you
are excited-the weather is

great and you have the whole
day off to enjoy the waves and the

sand. You jump out of the car with your beach chair, cooler,
and shades and race to your place in the sun. But when you
reach the shoreline you are stopped in your tracks by a sign
that says "Beach Closed-Unsafe Water Conditions."

Every summer all around the country and all around
the world this has become a too familiar problem. Beaches
are being closed on days when water tests show levels of
bacteria too high to be safe or visible medical /industrial waste
litters the shore and the swimming areas. Some of the most
pristine stretches of sand have been rendered useless by these
kinds of pollutants. Resorts, seaside businesses and community
beach caretakers are all looking for answers to this dilemma.

Sea Cliff Village Beach in New York was one such
community searching for a solution. In previous years they
Sad been forced to close the beach on numerous occasions
,ue to bacteria levels that exceeded (and at
imes far exceeded) the number of total
coIiforms considered safe (below
2400/100ml). Ray Bauer, a local
business man, had observed the
Gunderboom's exceptional
performance while visiting an
Alaskan dredging project and he
decided to put the boom to test in
his own backyard.

So the very first Gunderboom-
Beach Protection System (BPS) was
built and installed on a 31-day trial
basis during the summer of 1990 at
Sea Cliff. The full-length fabric
curtain boom was extended around
a portion of the beach to give a 100m
x 50m swimming area. During the
test period, the Nassau County
Health Department was responsible

for the analysis of the water inside and outside the protected
area. As expected, and much to the pleasure of the Sea Cliff
community, the beach and the protected swimming area was
able to be enjoyed without the usual and frequent closures.
Meanwhi le, the total col iform levels outside the system exceeded
the safe levels on 8 of the 31 days (7 of these samples exceeded
5,000/100ml). The monitoring results of fecal and total coliform
levels inside the BPS were an average of 60% lower than outside

The monitoring results of fecal and total
coliform levels inside the BPS were an
average of 60% lower than outside,
over 90% lower after rainstorms...

and over 90% lower after rainstorms and larger run-off flows
that typically increase hazardous swimming conditions.
Collateral benefits included visibly, cleaner/clearer water,
elimination of floating debris, and the passive exclusion of
potentially dangerous marine life. The test proved to be a
remarkable success for C under boom and the Sea Cliff Village
Beach.
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FUTURE AND HIGHLIGHT EVENTS

The number of inquiries for
Cunderboom applications
in the US and around the
world has increased

significantly during recent
months as more data on system

performance becomes available
and as more people become aware of the Cunderboom systems,
their capabilities, and applications.

THIS PAIT SPRING, CUNDERBOOM was invited
to deliver a presentation at the Electrical Power Research Industry
conference entitled, "Aquatic Impacts of Electrical Power
Generation." The presentation was well received and generated
much discussion. A written paper will be included in the
Conference's Proceedings, which will be issued later in 1999.
In Kansas City, during late June, Gunderboom was introduced
as a new environmental technology at the 24th Annual
Cont'erence of the National Association of Environmental
Professionals. Additionally, Gunderboom is cooperating with
engineers of the Westchester Joint Water Works to prepare a
paper for presentation on the Gunderboom system's effectiveness
in improving waters of the Kensico Reservoir in NY.

GUNDERBOOM IS ACQUIRING valuable data
through its contract with the USEPA National Risk Management
Laboratory, Office of Research and Development. The bench-
scale test system developed for this project will help to refine
design parameters for optimum flow rates for different
application. The bench-scale system will also be utilized to
run pilot tests on waters and sediments for potential
Gunderboom application sites for which such data might benefit
the work of Gunderboom design engineers. The Cunderboom
RPS™ demonstration system in the Wachusett Reservoir in
central Massachusetts has been designed and deployed with

special sampling ports to better characterize water quWf
parameters "pre- and post-filtering* by the Gunderboom
system.

GUNDERBOOM/ INC HAS BEEN CONTACTED
by the Environmental Protection Agency Region I in Boston,
Massachusetts, to co-operate in determining the potential
effectiveness of Gunderboom systems to help the Charles River
Initiative achieve its goal of "fishable/swimmable" by Earth
Day 2005. Preliminary assessments indicate that the
Gunderboom BPS™ will control the suspended solids and
pathogenic microorganisms effectively. For "swimmable"
waters in Massachusetts, there is criteria of "clarity" that
requires 4 feet vertical visibility. The final question is the degree
to which clarity in the Charles is affected by dissolved organics,
such as tannins from decay of vegetative material (leaves,
primarily). The ERA, US Geological Survey and Gunderboom
are in discussions to determine appropriate testing in order to
evaluate Gunderboom's potential effectiveness for resolving
and maintaining clarity standards throughout the swimming
season.

The full extent of the Gunderboom's application in
conservation and pollution control situations has amrl<i

opportunity for expansion. In many cases the Gundert j
may be exactly what a company needs in order to contfTme
operation under compliance with state or federal regulations
while it works on longer-term water quality solutions.
INTERNATIONAL UPDATE...

The National Hydraulics Research Institute of Malaysia
(NAHRIM) has chosen Gunderboom for two projects; first it
will be used as wave reduction system during mangrove
reforestation work. Secondly the Gunderboom will be used as
a sediment and aquatic organism barrier during construction
of the world's largest reclamation project.

For more information on GUNDERBOOM* systems or to discuss your particular application, contact us:

WEST COAST
Corporate Offices and Western Operations
H.B. (Hal) Oreyer
1-907-349-7008 (phone)
1-907-344-5172 (fax)
gboom@micronet.net
Mailing Address: P.O. Box 222094

Anchorage, Alaska 99522-2094
Shipping: 400 L Street, Suite 103

Anchorage, Alaska 99501
www.Gunderboom.com

EAST COAST
Eastern Sales and Operations
Andrew j. (Andy) McCusker
1-207-767-0161 (phone)
1-207-767-4306 (fax)
gboom@mackworth.com
Offices of: Mackworth Environmental Management

3 Adams Street, Suite 316
South Portland, Maine 04106
www. mac kworth. com

Os.
IT.

cr
<x

Gunderboom lystems jre protected by Paients and patents ihjt are pending The >y»lerr« and dcsignalions-CUNOeRBOOMC-Marine /Aquatic Lite Exclusion System-,vtLES'*;
Conlrol Sewer Overflow Syitem-CSOS"1; Contaminated Paniculate Conifol Sy^tem-CPCS1"; Heath Protection SyMem-BPS"*; Aquaculture Protection Sy*lcm-APSIH; Paniculate

Control SystonvPCS'1*; and ' \it Burst'Is< Technology and Reservoir Proieaion System-RPS"* are Registered Trademark* of Cunderboom, Inc.
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SUNDERBOOM©
Marine/Aquatic Life Exclusion System

FOR EXCLUSION OF PUNKTONK E€65 AND LARVAE AND SWIMMINS ORGANISMS FROM
ENTRAINMENT IN COOLINS WATER SYSTEM INTAKES

Introduction
Gunderboom designs, engineers,

manufactures, installs, and maintains ^Marine iife
exclusion Systems (MLE5*) to prevent the
entrainment and Impingement of ichthyoplonkton and
juvenile aquatic life at intake structure*.

Gunderboom has manufactured and installed
systems for control of particulatcs and the protection
of marine and aquatic life since 1966. The MLES*
has been under development since 1995 when the first
version was installed at a power-generation plant on
the Hudson River in New York. For this project.
Sunderboom engineers were engaged by the utility to
develop new and more sophisticated technology to
prevent the cntrainmcnt of plonktonie fish eggs and
larvae.

The system is now available to minimize or
eliminate entrainmcnt impacts, to respond to
discharge requirements and to commence developing
provisions of the Clean Water Act, Section 3163. The

What is a 6UNDERBOOM" MLESm?

installation of a MLESm also eliminates or
significantly reduces the entrainmcnt and
impingement of finfish and mobile invertebrate
species. The MLESm can be used to address an
individual problem or situation, or may be
Incorporated as part of an overall strategy to manage
316B compliance issues.
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A 6UNDERBOOM* MLGS~ is a patented*
full-water-depth filter curtain comprised of treated
polypropylene/polyester fabric suspended by
floatation billets on the water's surface and secured
in place with anchoring systems. These systems can
also be installed with pilings or other structured
support. The MLES* system consists of the
following component parts:

> PoJyvinyl reinforced hood with flotation billets sized to
meet anticipated load requirement*

> Polypropylene mooring Une* at top and bottom.

> Double panel barrier curtain of WNDEP.BOOM*
material. modified for flow reouirement*.

> Structural rainforetmant (trap*. grommat* end
attachment points.

> loflajt chain in bottom sleeve.

Automated end computerized Mir-lunt
Curtain-deaninf 5ystem.
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Technology

> Anchoring tfftti* «iroy designed to carry intended
loadj designed for the •eophyskal constraint* of the
facility.

6UNDER8OOM* systems are custom de-
signed and deployed to provide for the passage of
large volumes of water while excluding particulates.
In the AM.E51* application, the target particulates
are plonktonie and neustonic oganisms. The system is
designed and installed to completely surround the
intake structure, away from the shoreline. With the
SUNOEftBOOM* fully scaled against the scaf loor and
shoreline structures, all water passes through the
fabric at a lower velocity, thus providing positive
filtration of all water entering the facility's: Intake
systems. Boom-curtain material is designed and
fabricated so if will fit the contour of the bottom
configuration surrounding the facility. The design
process also addresses the interfaces with the
facilities fixed structures at each end of the boom
system.



SUNOERBOOMa Marine/Aquatic Life Exclusion MLES™

Page 2

What factors affect the design of a SUNDER8OOM* MLESm?
Each (SUNDERBOOM* MLES1* is custom designed

fo account for factors including:

> Target species and life stages.

> Facility water flow rates.

> Physical factors, including bathymetry, bottom
conditions, configuration of the water body and facility
layout.

~> Water body characteristics, including elevation
changes, currents, wind-induced wave action, and
suspended sediment concentrations.

> Seasonal!fry of the problem and duration of deployment.

> Degree of automation.

What are the filtering properties, and how effective is a SUNDERBOOM*
MLES™?

The 5UNDERBOOM* fabric is manufactured as a
matting of minute fibers and, 03 such, has no designated
opening size. The Apparent Opening Size (AOS), as
letermined by sieve analysis, is appoximately 20 microns. The
SUNDERBOOM* material utilized for the ML6S1* barrier
curtain is custom designed and modified for the target species
and life stages. Since &UNDERBOOM* Systems are also used
for control of pcrticulates as small as 0.2mm, fish eggs on the
order of 1mm are easily controlled.

fiunderfaoom engineers and scientists carefully
analyze the aquatic life to be excluded and balance the
exclusion requirements with the modification to the filter
fabric to produce optimum flow rates at the individual

facilities. The SUNOERBOOM* MLES111 has been demonstrated to
reduce entrainments by at least 80% and is anticipated to produce up
to 100% exclusion for many applications.

The ffUNDEQBOOM* /Wi.551" has

been demonstrated to reduce

entrainincnts by at least 80% and is

anticipated to produce up to 100%

exclusion for many applications.

What information is available to evaluate the performance of
SUNDERBOOM' Systems?

Since 1986, SUNDERBOOM* systems have been utilized for a
number of parttculate-control applications, including stormwater
control, dredging, and surface drinking water supply protection, in
addition to the MLESm application. Data for the ML£S™ has been
acquired for a generating station on the Hudson River over a 4-year-
development program, and is available in various annual reports. In
addition to the field results, information is available from the lab tests,
bench-scale programs, and flow modeling that has been accomplished
during this same period of time. Data from a recent test to ensure
that fish eggs or larvae are not adversely affected by contact with an
operating (5UNDERSOOM* MLES™ will be available in late 1999. Usino
worst-case conditions, the study confirmed that boom impingem*
does not sigificantly affect survival.
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SUNOERBOGM* Marine/Aquatic Life Exclusion

ow is a 6UNDERBOOM* .deployed?
Initial deployment of the MLESW requires careful,

advance planning. The anchoring array, whether conventional anchor*
or piling, I* installed prior to the deployment of the barrier curtain.
The "Air-Burst'm Technology component*, including the air supply
and automated/computerized controls, are also installed in advance
of the boom deployment. The 6UNDERBOOM* is delivered to the
deployment site folded and stockpiled on a large pallet. Flotation
billets are stacked on pallets next to the blanket-like boom, and
when ready to deploy, are inserted by hand into precut access slits
in the boom's top hood.

There re strong forccj acting on the boom once It Is set in place
that derive from the head differential caused by the Intake ftow. These
forces can be amplified significantly If the faclBly location is subject to
strong current flow, winds, or wave action. The boom structure end anchoring
array ere designed for these factors and Installation process carefully
adjusted for the excessive loading.

When the initial portions of the installation are complete,
the boom is towed to the location with the barrier curtain "reefed*
up to the flotation hood. This reduces the load on the boom while it
is being positioned in place. Once in positon with temporary
moorings, divers attach the permanent mooring lines to the anchor,
array. Personnel on the shore bring the boom ends up onto the

MLES™

Page 3

embankment or make attachments to fixed bulkheads, depending
on the facility configuration. Final adjustments arc made to
ensure the correct positioning of the boom and then, when the
currents and weather are favorable, the barrier curtain is
systematically released, allowing the mateial to settle down to the
bottom. The barrier curtain will immediately start to take shape
and sed itself into the contoured configuration determined in the
design phase. Once the curtain is sealed, the mooring lines are
checked for balanced tension, divers inspect the underwater
portions of the system and the 'Air-Burst*11* Technology is
operated In a start-up mode. The overall system is then monitored
for a measured period of time and adjustments are made to the
computer program, as necessary, to coordinate cleaning with
current direction, sHtation rates and other outside influences that
may affect the boom's performance.

ML£SW boom deployments, once the anchoring and "Air-
Burst*1* Technology ore installed, can be accomplished within 2-3
weeks, barring problems with logistics and/or weather.

What kind of flow will an MLESm System handle?
6underboom begins its* design for the ML£S"** with a

target of boom dimensions that will achieve filtration at a rate of
appoximately 3-5 gpm per square foot of submerged fabric. This
yields an average flow-through velocity of "0.02 fps. System tests
have shown that flow rates higher than 10-12 gpm per square foot
tend to exceed the material's optimum performance range.

The system is designed and operated to maintain the lower
flow rates, which also contribute to limit any effects of impingement
on the boom.

Applications that do not require elimination of fish egg
entrainment and are targeted at larger organisims may allow for
greater filter fabric alternatives and higher flow rates.

What about maintenance and durability?
Performance monitoring and regular maintenance are criti-

cal elements of a successful GUNDERBOOM* installation.
Gunderboom can work with facility operators, environmental staff,
and company consultants to develop the optimum program that
matches the operational considerations of the facility.

Sunderboom has made significcnt MLE51* design
mprovements in each of the four years since the first deployment.
Improvements in flow rate characteristics, material strength,
automation of the cleaning system, and overall upgrading of the
initial engineering/design process provide for a comprehensive

One of the

SUNDERBOOM* primary
benefits Is its ability to

meet any depth

requirement

system that affectively manages entrainment issues for multiple
years. This is accomplished with routine exchange and
replacement of operational portions of the system and properly
structured* maintenance programs.

A R O O I 5 3 0



G U N D E R B O O M , INC.

What arc GUNDERBOOM" MLES™ options?
Boom Hood Material 4 Color.
Anchoring Systems, Piling or Fixed Structure Mounts.
Manual or Computer-Controlled "Air-Burst""*1 Technology.
Bird Deterrent System
Purchase vs. Lease

f.
Sundtrboom eon work with

facility operators,

environmental rfaff. and

company consuttont* t*
develop M* optimum

syrtem solution that I*
compatMa with operational
need* of M* water tyrtem

How do I obtain more information about SUNDERBOOM* Systems?

For more information on
SUNDERBOOM* filter barrier
solutions, SEE OUR WEBSTTE
at www.ounderbgom.com or
contact us:

West Coast
Corporate Offices and Western Operations

H.B. (Hal) Greyer

1-907-349-7008 phone

1-907-344-5172 facsimile

g boom@m icronet.net

Mailing Address: P.O. Box 222094

Anchorage, Alaska 99522-2094

Shipping: 400 L Street, Anchorage, AK 99501

East Coast

Sales and Eastern Operations

Andrew J. (Andy) McCusker

- 1-207-767-0161 phone

1-207-767-4306 facsimile

gboom@mackworth.com

Offices of
Mackworth Environmental Management

3 Adams Street. Suite 316
South Portland, Maine 04106

www.mackworth.com

Gunderboom systems are proteded by Patents and Patents that are pending. The systems and designations - GUtfDERSOOM •" ,V/a rine/Aquatic L ife Exclusion
Sy*em-MLES** ; Central Sewer Overflow S>*em - CSOS™ ; Contaminated ^articulate Control System - CPCS**; Beadt /'rotedion System - BPS™ ;
A quacuhure Proteaion System - APS™ ; Paniculate Control System - PCS™ and ".4ir flurst"™ Tedmology and Reservoir Protection System - RPS™ an \
Registered Trademarks of Gunderboom, Inc.

A R O O I 5 3 I



VENDOR INFORMATION

Turbidity Curtains - American Marine
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AMERICAN MARINE
FLOATING BAFFLES,
CURTAINS & NETS

• MARINE CONSTRUCTION POLLUTANT CONTROL
• FLOATING DEBRIS CONTAINMENT
• WASTEWATER TREATMENT POND FLOW CONTROL

"NO JOB TOO SMALL"
35 foot deep Turbidity Control

ains weighing 40 pounds
foot with a total tensile

strength of over 200,000
pounds and a reserve buoy-
ancy of 135 pounds per loot
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ELHSTEC
AmericanMarine*
W«rkln«

> 491 ShuwBM, Coco* Fl 32922 li J
> 1* 40I.63tS7SS Fie 407.6M.57W X«—^
»f-ftUfc wnUOl 0Ml.eom

PAST PERFORMANCE HISTORY

1. PROJECT NAME: River Rasin Remediation Protect

2. STAGfNO LOCATIONS: Monroe. MI

3. CUSTOMER: Ford Motor Co.

4. DATES OF PERFORMANCE: June 1997 to September, 1997

5. SIMILARITY TO SERVICES REQUIRED: Thia project demonstrates Elastoc/Amcricfln
Marine's ability to design, manufacture and maintain a turbidity control curtain system to the
satisfaction of U.S. B.P.A. and other government agencies tasked with oversite of a
contaminated remediation project

6. PRIME CONTRACTOR OR SUBCONTRACTED WORK: Subcontract to Luedtko
Engineering Co.

7. REVELANT SERVICES PROVIDED-. Elactee/American Marine's unique At*ian and
adjustable skirt system demonstrate our ability to design and manufacture new technology
systems.

During the duration of this project the curtain system performed as expected experiencing no
failures or escape or contaminated material from the work area.

PoaMt*FaxNot» 7671

fillfftt-ltF-St/g* ""
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ELflSTEC
, AmericanMarinei
\^_^ WorkLnf Toff.*«h*r for • Cloanoi World

* 401 Stow Bhfl. CociM. FL 3292Z USA

PAST PERFORMANCE HISTORY

1. PROJECT NAMP? Grass River Remediation Project

2. STAKING LOCATIONS: Massena. NY

3. CONTRACT NUMBER: 30DS1100

4. CUSTOMER: Alcoa Aluminum

5. DATES OF PERFORMANCg: June, 1995 to September, 1995

6. SIMTT.ARTTV TO SFB VfCRS REQUIRED: This project demonstrates Elaslcc/American
Marine's ability to design, manufacture and maintain a trubidity control curtain system to the
satisfaction of U.S. E.P.A. and other government agencies tasked with oversite of a
contaminated remediation project.

7. PRIME CONTRACTOR OR SUBCONTRACTED WORK: Subcontract to OHM

8. REVELAJMT SERVICES PROVIDED: Elastec/American Marine's unique design and
adjustable skirt system demonstrate our ability to design and manufacture new technology
systems.

Puring the duration of this project the curtain system performed as expected experiencing no
failures or escape or contaminated material from the work area.
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Silt Curtains Assist In
t. -.

Contaminated Sediment
Removal \

\mrrtruM Manur ,. M/* runout* ua Ik* »*««• itj tut- tt/d-.tc Kin-/. \< M J.«*».

loaiiog turbidity con-
trol curtains have been
used sioce 1970 to

control suspended silts generar
ed by dredging and marine
construction operations.

Their use n. intended to
guard ajainst adverse envir-
onmental impact 10 (he area
adjacent to the work site

Recently, sill curtains have been
found to be useful during hazardous
material or contaminated sediment
removal operations 10 a marine en-
vironment. The following case his*
tory summarizes one project which
utilized sill curtainv

In 1995, after monihi of evalua-
tion, a permit was issued 10 remove
PCB laden sediments from a nver in
the vicinity of an industrial
complex's »aiet discharge in up-
Male New Yoik.

The remediation project was
headed by OHM Corporation. It
involved the participation of Fed-
eral. Slate and Local agencies, en-
gineer of the company and subcon-
tractor!., mclndinp American Ma-
rine. Inc.

The rcrnedidtiun plan involved

underwater surveys, which revealed
the location of many large boulders
in the contaminated area which
would have to be removed.

The plan proposed the use of
state-of-the-art dredging techniques
which were designed to keep distur-
bance and suspension of the sedi-
ments to » minimum.

A mulii-siii'e sediment treatment
procos was to be set up on the
owners properly to "clean" the re-
moved sediments. All of these pro-
cesses had been granted a green ligtic
early on.

At issue was the need to isolate
the work area from the rest of the
river to insure that no resuspendad
sediments created during dredging
would spread downstream

The obvious plan was to employ
silt control curtains to encircle the
work area and conttol ihc release of
any sediments which would find
their way m uncomaminated areas
down&tream.

State and Federal agencies were
skept ical about the effect-
iveness of sill control curtains
prior 10 this project.

(Cculinued OH Pg. 2tt,

COMPUTERIZED
DREDGIN
program* solid* flow

LWT Automated Solid* Control
dredges sweep lagoons without
supervision Enter the flow rate and
solids density in the Programmable
Logic Controller- LWT Automated
RaM Lateral Move & Bottom Sense1*
systems then regulate flow and
solids content. Cuts dewatering
polymer us* and improves process
system efficiency. Proven in m jmcipal
and supertund installations.
Buitt like no other wastewatat dredge
• Foam filled 10 gauge

•tecl pontoon float*
• Etoctrlc solenoid valvM
• Hydrostatic drives

Kjntr tot
FREE

rotufe

LIQUID WASTE
TECHNOLOGY.

Box 250 422 Main $1. Somerset. Wl 5*025
FAX 715-247-393* • Phona 71S-247-M64

.twtp.ttwg.con 1-800-243-1406

Circle *33 tin K toiler irr^r/
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Sift Curtains Assist In Contaminated
Sediment Removal
(Continued from Fg. 16) —————

Curtains were attempted *forf a
similar project on the St Lawrence
Seaway. A combination of improper
instillation, current and vessel traf-
fic rendered the curtain useless.

The silt curtain task for this new
project wax given to American Ma-
rine. They were to design a viable
curtain and installation plan which
would be effective The silt cur-
tains were proposed and the instal-
lation was approved and permits
were issued.

American Marine installed a *y s-
tern consisting of three silt curtains.
two of which were parallel lo one
anotherapproximately lOfeetapart.
They formed the outer perimeter of
the work area.

The Inner and Outer curtains, as
they were labeled, incorporated a
reefinj system which allowed work-
er* to keep the curtain bottom*
within prescribed distances off the
bottom of the river.

The curtains were arranged in a
semi-circle starting well upstream
of the dredging area where they were
anchored to the river bank.

They wete then deployed into
the river, side by side, at a slight
angle to (he current so that they
lended to deflect the river water
flow. This orientation of the cur-
tains to the normal flow of the river
f really reduced any tendency of the
flow to overload the curtains or raise
their ballast chains.

The third curtain was utilised in-
side the two perimeter curtains to
locally isolate the immediate area
in which the dredge was operating

American Marine persanne} were
present and handled all curtain in*
staltation. movement and removal
during the project.

The curtains were delivered and
installed by American Marine in
June 1995. They remained io place
until the end of dredging; operations
in September.

The silt curtains performed their
purpose successfully. Detpitc
dredging techniques designed to

limit sediment resu»pension.
ily levels inside the curtains were
high.

Constant monitoring outside the
curtains revealed no unacceptable
release of sediment*. The Ameri-
can Marine Sill Control Curtains
had performed as expected. The
result was a renewed acceptance of
silt curtains as an effective tool to
isolate a contaminated sediment re-
moval.

It was proven that with suffi-
cient site-specific information, a de-
termination can be made if silt cur-
tains will be viable.

Secondly, if the curtains are de-
signed properly and manufactured
to strict quality standards, the
remediation contractor can rely on
their performance

And finally, if a well planned
installation scheme is employed,
then silt curtains will be effective.
Q
(A rticle submitted by American Ma-
rine. Inc., Cocoa,

Dredeco Applies New
Technology To
Brisbane Airport
fC0flttVt««4/r0M Fg. 19)

Due to width restrictions (down lo
20 m) in this area, the small cutter
suction dredge Mtidsnapptr has
been utilized

The third and final phase calls
for main dredging of the Flood way
by the cutter 500 mm suction dredge
Bitba. Completion of the entire
project is scheduled for March 1997.

The Bilbo ha* undergone major
modifications for the scheme. The
20-week program of work has been
under way at Dredeco's yard
in Brisbane. The dredge has been
lengthened to achieve optimum
productivity by reducing the
number of cuts needed to cover the
width of the Flood way.

'which is up to 200 m wide in place*.
In order to obtain an optimum
"swing" of 75 m, the Bilbo has been
lengthened by 12 in

In addition, this dredge ha\ been
fitted with the lat«»t environmental
dredging technology • Dredging
International's new5H-r?pA«{i^. The
Svcephead was developed for high
productivity and accuracy when
dredging thin layers li also offers
very low turbidity and spillage.

The Brisbane Floodway contract
marks the first deployment of the
Swtcphtad beyond Europe. This
follows encouraging results during
demanding trials ot* the new tech-
nology at the heavily polluted
Ketelmeer Lake in the Netherlands.

Dredeco offered thi* latest envi-
ronmental dredging technology to
meet the ultra low turbidity con-
straints required by the client. De-
spite the substantial modification
program, the completion time of the
entire project was not compromised
in aey way.

The Swtcpdredgc option proved
attractive for the Floodway assign-
ment. Dredeco'* project uam
planned not only to meet the tough
turbidity and accuracy parameters
but aUo 10 exceed the prodjciiun
rates of a conventional cutterhead
dredge. Q
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DESCRIPTION:

SECTION LENGTH:

DRAFT:

FREEBOARD:

FLOTATION ELEMENTS

FABRIC:

Base Fabric
Ton sue Tear
Trapezold Tear
Grab Tensite
Strip Tensile
Adhesion
Hydrostatic Resistance

TENSION CABLES:

BALLAST:

SECTION CONNECTORS:

* 401 ShM«rBfvd..Cccw.FL 32322 USA ,
> W-. «07.636 ST« Fax: 407.636 37« V J
> ff-M»t ami40idiol.ccn >*-̂

RUFFWATER5CREEN
SPECIFICATIONS

This product consists of an impervious cldrt with
floatation members enclosed in a lop pocket, a pair of
load carrying cables below the flotation and a ballast
chain enclosed in a bottom pocket.

Normally 50 to 100 feet bnt adjustable by special order
to any length.

Any depths from 3 feet to 30 feet (or more by special
order).

11 to 12 inches.

Normally 12" x 7* octagonal expanded polystyrene
"logs" placed end to end In the top fabric pocket with
separations between "logs** to allow folding for
shipment and storage.

Normally, 22 ounce per square yard vinyl coated nylon
or polyester.
- 6 ounce per yard nylon or polyester
- 150/150 pounds
-100/80 pounds
- 500/400 pounds
- 400/300 pounds
-10 pounds per inch
--40°F

2 each 5/16 inch vinyl coated galvanized steel cables, one
on each side of the skirt 20 inches below the flotation.
These cables are secured to each end connector of the
curtain section and clipped together with lap links and
grommets every 30 inches.

Ballast is provided by 3/ft inch, or heavier, galvanized
steel chain enclosed ra a bottom pocket of the skirt
This pocket is double walled to provide more abrasion
resistance for the bottom of the ballast chain pocket

Sections of Ruffwaterscreen art joined by sliding
together the two halves of the aluminum Universeal
connectors that extend from the top of the flotation
down to the tension cables. Below the connectors the
skirts are joined by rope ties between grommets on the
the two skirts. The ballast chains may be shackled
together to make the joint complete from top to bottom.
No toots are required Tor joining sections.

AROOIS l iO



Jan-13-OO_11:2OA John C./-YJi-1350 tt:^**-it "fMjiT •;*

DESIGN • ENGINEERING
MANUFACTURING
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AMERICAN MARINE, INC

Subject Baffle Reefing Systenv

Tnis system is designed to allow the depth of the baffle skirt to be adjusted up or down as
needed. Each flotation log segment is equipped with lines which .run from me flotation collar
down to the bottom of the skirt and back up the opposite side of the baffle to the flotation collar.
There are two Unes per flotation tog. Each end of the line passes through a hole in an aluminum
saddle which straddles the float and conforms to its octagonal shape. The Unes are then knotted
or looped so they cannot pass back through the Bidrtto. By pulling these lines the skirt of the
baffle is lifted to the desired depth. Likewise, a reefed skirt can be lowered to a desired depth by
lowering the lines. Toe skirt is held at the desired depth by tying the lines together at the saddle.
(See attached drawing)

This is a proven design that has been successfully deployed in a number of applications where
skin depth adjustments were required Recently this system is in use on a curtain located on the
River Raisin in Monroe, Michigan. The customer is Ford Motor Company.

401 SHCAREfl BOULEVARD • PO BOX 9*0 • COCO*. fLCRiDA 32322
TELEPHONE. («C7) e36-3?U

FAX.
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Turbidih' Control & Custom Curtain Prelect*

Customer References (Partial)

CUSTOMER

CITY OF NEW YORK
Department of Sanitation
New York. NY
Contact: Evelyn Rets
Telephone: 212-788-3730

CHEMUNG CONTRACTING
Elmira.NY
Contact Thomas Kinsman
Telephone: 607-737-6200

PINE BLUFF SAND AND GRAVEL
Alexandria, LA
Contact: Mark LcMoine
Telephone: 318-487-1731

VOLKER STEVIN PACIFIC
KirkIand,WA
Contact: Michael Hansen
Telephone: 206-822-0344

FLORIDA POWER AND LIGHT CO.
West Palm Beach, FL
Contact: John Hatfteld

Robert Peg
Telephone: 407-640-2283

PROJECT

Statcn Island, Fresh Kills,
Marine Transfer Station.
Floating Trash Boom and Nets
Annual Contract since 1989.

Sharptown, MO
Standard Rufiwaterscreen
with 12 ft. 20 ft. skirts
Fast curreot installation.

Red River Locks, Conshatt*, LA
Fastwatcrscreen installed
after another manufacturer's
failed. 600 linear feet,
10 ft. deep. Completed the job and
was reusable.

Carnation, WA Tolt Reservoir
Hydro Electric Project
Turbidity curtain with exact
bottom contour, flow through
windows. Made of FDA approved
vinyl.

FLP Cooling Water Discharge
Canal. Floating net for marine
life exclusion. Average current
2.8 ft/sec. Net -14 ft. deep.

HENNEP1N COUNTY PARKS AND RECREATION Swim area Isolation Curtains.
Plymouth, MN Reefable curtains for isolating
Contact: Timoth Man and treating swim areas on lakes
Telephone: 612-559-9000
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ELHSTEC
* TisricanMarinG* >™ shMnrBM..coc<M.n.329?

..ng Tog.thor for a CU.n.r World > Ttt: «7A3M783 Fax: 407.636.{
> E-Mail: ami40i9aol.com

SILT CURTAINS

AMERICAN MARUVE, INC
QUALITY AND SERVICE

401 SHEARER BLVD.
f COCOA, FLORIDA 32922

TELEPHONE: (407) 636-5783
FAX: (407) 636-5787

WEB PAGE: www.elastcc.com
E-MAIL: AMI401@AOL.COM
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This document is distributed by American Marine, Inc. to provide familiarization with silt
control curtains and their good and bad points. It is intended to provide basic information to
marine construction planners and on-site supervision regarding the selection, installation,
maintenance, repair and storage of silt control curtains.
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APPLICATION AND PERFORMANCE OF SILT CURTAINS

1. GENERAL DESCRIPTION

One method for physically controlling the dispersion of near surface turbid water in the
vicinity of open-water pipeline disposal operations, effluent discharges from upland containment

areas, and possibly small (clamshell) dredging operation in quiescent environments involves
placing a silt curtain or turbidity barrier either downstream or around the operation. Silt curtains
(Fig. 1) are impervious, vertical barriers that extend from the water surface to specified water
depth. The flexible, polyester reinforced vinyl fabric forming the barrier is maintained in a
vertical position by flotation material at the top and a ballast chain along the bottom. A tension
cable is often built into the curtain immediately above or just below the flotation segments (top
tension) to absorb stresses imposed by currents and other hydrodynamic forces. The curtains are
usually manufactured in 100 ft. sections that can be joined together at a particular site to provide

( / a curtain of specified length. Anchored lines hold the curtain in a deployed configuration that is
usually U-shaped or circular.

Silt curtain effectiveness, defined as the degree of turbidity reduction outside the curtain
relative to the turbidity levels inside the curtain enclosure, depends on several factors such as the
nature of the operation; the quantity and type of materials in suspension within or upstream of
the curtain; the characteristics, construction, and condition of the silt curtain, as well as the area
and configuration of the curtain enclosure; the method of mooring; and the hydrodynamic
conditions (i.e., currents, tides, waves, etc.) present at the site. Because of the high degree of
variability in these factors, the effectiveness of different silt curtain operations is consequently
highly variable. It should be emphasized here that silt curtains cannot effectively be used around
every conceivable dredging or disposal operation; they are not recommended for operations in
the open ocean, in currents exceeding 1 kt, in areas frequently exposed to high winds and large
breaking waves, or around hopper or cutterhead dredges where frequent curtain movement would
be necessary.

''
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2. PROCESSES EFFECTING SILT CURTAIN PERFORMANCE

In many cases where silt curtains are used the concentration of fine-grained suspended V^X

solids inside the curtain enclosure may be relatively high (i.e., in excess of 1/g) of the suspended
material may be composed of relatively large, rapidly settling floes. In the case of a typical
pipeline disposal operation surrounded by a silt curtain (Fig. 2) where suspended solid
concentrations are high and matenal usually flocculated, the vast majority (95 percent) of the
fine-grained material descends rapidly to the bottom where it forms a fluid mud layer that slopes
away from the source of material at an approximate gradient of 1:200. The other 5 percent of the
material remains suspended in the water column above the fluid mud layer and is responsible for
the turbid appearance of the water inside the curtain. While the curtain provides an enclosure
where some of the fine-grained material may flocculate and/or settle, most of this fine-grained
suspended material in the water column escapes with the flow of water and fluid mud under the
curtain. The silt curtain does not indefinitely contain turbid water but instead controls the
dispersion of turbid water by diverting the flow under the curtain, thereby minimizing the
turbidity in the water column outside the silt curtain.

Whereas properly deployed and maintained silt curtains can effectively control the flow . >
of turbid water, they are not designed to contain or control fluid mud. In fact, when the
accumulation of fluid mud reaches the depth of the ballast chain along the lower edge of the
skirt, the curtain must be moved away from the discharge; otherwise sediment accumulation on

the lower edge of the skirt will pull the curtain underwater and eventually bury it Consequently,
the rate of fluid mud accumulation relative to changes in water depth due to tides must be
considered during a silt curtain operation.

3. SILT CURTAIN EFFECTIVENESS

In some cases where relatively quiescent current conditions (0.2 ft/sec or less) are present,
turbidity levels (measured in terms of NTU's or mg/1) in the water column outside the curtain
can be 80 to 90 percent lower than the levels inside or upstream of the curtain. While there may

be a turbid layer flowing under the curtain, the amount of suspended material in the upper part of
the water column, as a whole, is substantially reduced. However, the effectiveness of silt

A R O O I 5 l * 8



curtains can be significantly reduced in high energy regimes characterized by currents and

turbulence. High currents cause silt curtains to flair, thus reducing the curtain's effective depth;
in fact, in a current of 1 kt the effective skirt depth of a 5-ft curtain is approximately 3 ft.
Increased water turbulence around the curtain also tends to resuspend the fluid mud layer and
may cause the turbid layer flowing under the curtain to resurface just beyond the curtain.

However, even under moderate currents (up to 0.5 kt), a properly deployed and
maintained center tension curtain can effectively control the flow of turbid water (under the
curtain). In other cases, where anchoring is inadequate and particularly at sites where tidal
currents dominate the hydrodynamic regime and may cause resuspension of the fluid mud as the
curtain sweeps back and forth (over the fluid mud) with changes in the direction of the current,
the turbidity levels outside the curtain can be as much as 10 times higher than the levels inside
the curtain. With respect to overall effectiveness and deployment considerations a current
velocity of approximately 1 .5 ft/sec appears to be a practical limiting condition for silt curtain
use.

4. GUIDELINES FOR SELECTING AND USING STLT CURTAINS

A. SITE SURVEY: Prior to specifying or selecting a curtain for a particular project,
it is necessary to characterize the deployment site with respect to current velocity, water
depth (relative to tidal range), bottom sediment types, and possibly background levels of
turbidity. Since silt curtains are only marginally effective at current velocities in excess
of 1 kt, maximum surface currents over a tidal cycle (12 or 24 hours) should be
established first Current velocities can be estimated by determining the time that it takes
for a block of wood to float downstream a specified distance; velocity is equal to distance
divided by time. In addition, information on current direction and water turbulence may
also indicate potential deployment problems and/or the best configurations) to use.

If hydrodynamic regime appears to be conducive to silt curtain deployment
(i.e., current velocities are less than 1 kt), a survey of the water depths over the entire site
and surrounding areas is required so that a curtain with a proper skirt depth can be
selected and its initial and future placement geometries determined. At the sites where

A R O O I 5 U 9



the tidal range (i.e., the difference in depth between high and low tide) is negligible, a
simple bathymetric survey can be performed preferably with a vessel equipped with a
precision navigation system and a fathometer. However, if tidal prediction tables (or

curves) indicate that the tidal range exceeds approximately 1 ft over a tidal cycle, the
survey data must be adjusted to account for these changes in the water depth that will

occur during the silt curtain operation. These minimum depths at the lowest low tide are
then used to determine necessary skirt depth allowing 1 or 2 ft of clearance between the
lower edge of the skirt and the existing bottom in the disposal area at the lowest low tide
during the operation. The effect of fluid mud accumulation on water depth as well as the
proposed schedule for moving the silt curtain to prevent burial should also be considered
in selecting the curtain skirt depth.

In addition to evaluating the current conditions and water depths, the character of
the bottom sediment/vegetation at the proposed deployment site should also be

established using a grab sampler or a coring device, to determine the type of anchors to
} " use. Convenient anchor points on the outer limits of the deployment site should also be

noted. The potential effect of boat traffic and boat generated waves on the proposed
deployment configuration and mooring system should also be considered. Since
launching and retrieving the silt curtain will undoubtedly involve the use of a large truck
and a boat(s), a launching ramp, crane services, etc., should be located as near the site as
possible. If an evaluation of silt curtain effectiveness relative to pre-operation on
background conditions is desired, background turbidity levels must be determined
preferably under a variety of current and wave conditions. Samples may be taken with a
conventional water sampler at the surface, mid-depth, and near the bottom.
B. DEPLOYMENT CONFIGURATIONS. After the deployment site has been

surveyed, the geometry of the deployed curtain should be determined based on the type of
silt curtain application, the hydrodynamic regime at the deployment site, and such factors
as boat traffic. Any environmental policies regulating allowable turbidity levels as a
function of distance from the operation should also be considered. Some typical

deployment geometries are shown in Fig. 3.

A R O O I 5 5 0



- * T - ' £ 'In some cases, the curtain may be deployed in an open-water environment in the
form of a "maze", a semi-circle or U, or a circle or elipse. The maze configuration ("A",
Fig. 3) has been used on rivers where boat traffic is present, but appears to be relatively
ineffective due to direct flow through the aperture between the curtain sections. On a
river where the current does not reverse, a U configuration ("8", Fig. 3) is acceptable, but
the distance between the^nchored ends of the curtain (i.e., across the gap) should be large

enough to prevent leakage of turbid water around the ends of the U. Where the turbid
water is being generated by effluent from a containment area or a pipeline disposal
operation close to the shoreline the curtain can be anchored in a semi-circular or U
configuration ("C", Fig. 3) with the ends of the curtain anchored onshore approximately
equidistant form the discharge point. The required radius of the configuration is
determined by the type and volume of material being disposed inside the curtained area as
well as the water depth. (Procedures for calculating the necessary radius and/or schedule
for moving the curtain to prevent burial are given in Fig. 8). In a tidal situation with
reversing currents a circular of elliptical configuration ("D", Fig. 3) is necessary.

i , Unfortunately, this latter case requires a more extensive mooring system. Typical curtain
might be 500 to 1500 ft for the U or semi-circular configurations; 1000 to 3000 ft for the
circular/elliptical case.

C. .SILT CURTAIN SPECIFICATIONS. The silt curtain can now be selected based on
the appropriate deployment geometry and the characteristics of the deployment site.
From an evaluation of silt curtain performance under varying field conditions, it is
recommended that silt curtains have a skirt depth such that the lower edge is 1 to 2 ft off

the bottom at low water, however, the skirt depth should not exceed 10 ft unless the
current velocities at the site are negligible. The fabric should be a reinforced PVC
material (or equivalent) with a minimum tensile strength of 300 lb/in.; a minimum fabric
weight of 13 oz/sq yd for very low current conditions, 22 oz/sq yd for higher current
conditions; a tear strength of 80 Ibs or 200 Ibs for 13 oz or 22 oz fabric, respectively; and
a tensile strength after abrasion of greater the 200 lb/in. The fabric surface should be easy
cleaning and resistant to marine growth, ultraviolet light, and mildew. All fabric seams
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should be heat sealed. Sections of solid, closed-cell, plastic foam flotation material
should be sealed into a fabric pocket and provide a buoyancy ration (bouyant
force/curtain weight) of greater than 5. Each flotation section should have a maximum
length of less than 10 ft so the curtain may be easily folded for storage or transport. In

low current situations (where velocities are less than 0.1 kt) most available connectors for
joining 100 ft sections probably maintain adequate physical contact along the entire skirt
joint. If current velocities exceed 0.1 kts aluminum extrusion (or an equivalent) load
transfer connectors are recommended (Fig. 4). The non-corrosive, ballast chain should
have a weight ranging from approximately 1 Ib/in ft for a 5 ft skirt depth up to 2 Ib/in ft
for a 10 ft skirt depth. When current velocities are negligible, no tension member (other
than the fabric itself) is necessary. For current velocities between 0. 1 and 1 .0 kt, a
galvanized or stainless steel wire rope should be used as a top or center tension member,
the center tension curtain provides a greater effective skirt depth, and strength, but
requires more effective anchor systems. Repair kits are necessary for patching minor
tears in the fabric.

5. TRANSPORTATION.

When transporting silt curtains from a storage facility to an unloading site, they should be
furled (Fig. 5) tied with light straps or line evert 3 to 5 ft, compactly folded accordion style,

packaged into large bundles, carefully lifted into the transport vehicles, and transported to the
unloading site. At the unloading dock the curtain can be unloaded and maneuvered into the
water by backing the truck down the ramp so that the tailgate is as close as possible to the water
and then unloading the curtain by carefully pulling it out of the truck (like a string of sausages);
the 100 ft sections are joined as they are payed out. After all the sections have been joined, the

curtain can be towed to the site by boat at 2 to 3 kts. Curtains over 2000 ft long have been towed
in this way. The curtain should always remain furled until it has been deployed at the operation
site.

An alternative method involves maneuvering the curtain onto an open-decked work boat
or barge, transporting it to the site, and finally offloading the curtain in sections. The sections are
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then joined as the curtain is deployed.

6. MOORING.
Improper and/or inadequate mooring systems have historically contributed to silt curtain

ineffectiveness and catastrophic failure. The recommended mooring system (Fig. 6) consists of
an anchor, a chain, an anchor rope (line or cable), and mooring and crown buoys. It is
recommended that the curtain be anchored from the section joints every 50 or 100 ft in a radial
pattern (Fig.3) and on both sides if the curtain is exposed to reversing tidal currents. Half-inch
polypropylene line used in conjunction with lightweight, self burying anchors with weights of at
least 22 Ibs for sandy bottom sediment and 50 Ibs for mud will provide adequate holding power
in most situations. However, with increasing current velocities, the anchor weights will also
have to be increased.

After the furled curtain has been anchored, it should be checked to ensure that the skirt
is not twisted around the flotation. If this is the case, the curtain should be separated at the
nearest connector, untwisted, and rejoined. The curtain in its deployed, untwisted configuration
can now be unfurled by simply cutting the furling tines or straps. If the barrier needs to be
repositioned during the operation, any curtain with a long skirt depth relative to the ambient

current conditions should be refurled before it is moved.

7. DEPLOYMENT MODEL.

The length of time that a silt curtain can remain deployed in its initial configuration
before the enclose area must be enlarged or the curtain moved to a new location to prevent
siltation along the lower edge of the curtain depends on the accumulation of fluid mud inside the
curtain relative to the deployment geometry, the discharge rate, and the initial bottom gap (i.e.,
the distance between the lower skirt edge and the bottom sediment at the beginning of the
operation) as shown in Fig. 7. Although the size of the enclosure is limited by the total length of
the curtain available for the project, as the area of the enclosure increases, the length of time

before the curtain must be moved also increases. In addition, as the gap between the lower skirt
edge and the bottom sediment increases, the frequency of curtain movement decreases. Since it
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may be necessary to move a silt curtain during an operation, and this involves manpower, the
following procedure can be used to develop a general schedule for curtain movement and
deployment.

To illustrate the use of the nomograph (Fig 8) used in this procedure, let us assume that
approximately 3200 ft. of curtain with a skirt depth of 5 ft. surrounds an open-water pipeline
disposal operation located in a quiescent environment with a water depth of 9 ft. The circular
configuration has a radius of approximately 500 ft The dredged material slurry with a solids
content of 15 percent (by weight) is discharged from an 18-in. pipeline at a velocity of 18 ft/sec.
To determine when the fluid mud dredged material will build up to the lower edge of the silt
curtain:

a.. Enter graph I (upper left, Fig. 8) at "A" for a 500 ft radius.
t>. Proceed vertically to "B", the planned initial bottom gap (e.g., 4 ft) between the silt

curtain and the existing bottom sediment.

£. Move horizontally through the axis indicating the approximate volume of the fluid
mud dredged material mound (e.g., 16 million cu ft) to "C" (graph U).

£. Draw a vertical line from "C" through the axis indication the amount of a slurry
pumped (20 million cu yd) and into graph IV.

fi. Enter graph HI (lower left) at "D", the appropriate flow velocity (e.g., 18 ft/sec.),
f. Proceed vertically to the curve indicating the appropriate pipeline diameter (e.g., 18

in.).

g. Draw a horizontal line from "E" through the discharged rate axis (e.g., at 2.7 million
cu ft/day) and into graph IV until it intersects the vertical "total volume of a slurry
pumped" line at "F". The length of time (before the curtain needs to be moved) is
estimated from the diagonal time line that goes through "F".

In this example the operation can probably continue for approximately 7 to 8 days before
the curtain must be moved due to sediment buildup to the depth of the lower skirt edge. Fig. 9
shows that the mound will be approximately 6.5 ft thick under the discharge and will extend
radically approximately 1300 ft If the configuration were semicirular, the above procedure
would be performed in the same manner (using the radius of.the semicircle) and the derived time

8
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divided in half. Similarly, if the curtain is deployed in a square configuration with sides of
length L, assume that the curtain is circular or elliptical in shape with a radius of L/2.

As pointed out previously, this procedure can be used to calculate a very approximate
schedule for moving silt curtains. Because of the varying characteristics of an operation (i.e.,
slurry density, pumping time, etc.) And the settling/consolidation characteristics of the fluid
mud, there may be a great deal of variability associated with the rates of dredged material
accumulation. However, this model does provide a conservative (i.e., a shorter length of time
between curtain movements than might be necessary at an actual operation) time framework for
planning the silt curtain operation. Additional data and experience should indicate the degree of
accuracy of this methodology and possible modifications that might improve its usefulness.

8. MAINTENANCE.

To maximize the effectiveness of a silt curtain operation, maintenance is extremely
important This entails moving the curtain away from the turbidity source just before the fluid

t \ mud layer reaches the lower edge of the skirt, replacing worn or broken anchor lines, and
v j maintaining the integrity of the curtain by repairing leaking connectors and/or tears in the curtain

fabric. Tears in the flotation pocket can be repaired in the water with a hand type pop rivet gun.
Moderate tears in the skirt may be repaired on land with a vinyl repair kit or a special heat gun.
Because extensively torn sections must be returned to the manufacturer for immediate
substitution in the field. Improper maintenance not only will decrease the curtain's effectiveness

. on a particular operation but also will increase the cost of reconditioning the curtain for reuse.

9. RECOVERY AND STORAGE.

After the operation has been completed, the curtain should be refurled, the
anchor/mooring system recovered, and the curtain returned to the launching site for repacking
and subsequent storage. If properly stored in a location that is unexposed to the elements, years
and reused on a subsequent operations.
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10 REMARKS.

The discussion above provides very general information and basic guidelines that should
help in evaluating the feasibility of using silt curtains on a particular operation. Experience with
their use is necessary to become really proficient in the selection, handling, relocation,
maintenance, repair and storage of these devices.

10
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AMERICAN MARINE TURBIDITY CONTROL CURTAIN

SELECTION, INSTALLATION, REMOVAL AND MAINTENANCE

BARRIER SELECTION:

American Marine turbidity control curtain is fabricated in three styles to accomodate
varying current and wind conditions.

TYPES OF CURTAIN:

- - • ,_ " STILLWATERSCREEN -is designed for use in protected waters where there is no current and
* *i l '» ,**', the area is sheltered from wind and waves.

FASTWATERSCREEN - is designed for use in areas where there may be some small current

running and/or wind and waves can effect the curtain.

RUFFWATERSCREEN - is designed for use in areas where considerable (1-2 knot) current may

be present, where tidal action occurs and/or where the curtain is liable to be subject to wind and
wave force.

CURTAIN DEPTH: Curtain depth selection depends upon the depth of the water, the type of
bottom and the current prevailing in the area. The curtain should not be so long as to touch the

bottom. If it does touch bottom, two unsatisfactory consequences may result:
(1) The skirt may become buried in the pump-in fill, sink the flotation and ultimately

make it impossible to remove the curtain.

A R O O I 5 6 7



(2) Movement of the lower skirt over the bottom due to tidal reverses or due to wind or
wave action on the flotation may fan and stir silt already settled out.

A rule of thumb pertaining to the proper depth of a silt curtain in still water is to keep it at least
two feet above the bottom. In moving water the curtain acts more as a downward deflector of silt
laden water and hence it may be more effective to employ two relatively shallow curtains, one
behind the other than to attempt to settle the silt via the use of a single deep curtain. It must be
remembered that a curtain cannot slow up or stop the flow of water and that very sizeable loads
can be built up in a large curtain anchored in moving water. In moving water it is seldom
practical to extend curtain depth below 10 to 12 feet below the surface even in deep water.
Curtains deeper than this will be subject to very large loads with consequent strain on the

material and the mooring systems. Furthermore, the curtain will billow up toward the surface
under the pressure of the moving water which will result in an effective depth considerably less

than the skirt depth, anyway.

CURTAIN INSTALLATION: - , /

Every turbidity curtain installation has its own set of unique conditions to be considered
during installation. In the calm water of lakes or ponds it is usually sufficient to merely set the
curtain end anchor points or stakes, using anchor buoys when anchors are employed, then tow
the curtain in the furled condition out and attach it to these anchor points or stakes. Following
this, any additional buoyed anchors or stakes required to maintain the desired exact location of

the curtain may be set and these anchor points made fast to the curtain. Only then the furling

lines should be cut to let the curtain skirt drop.
In rivers or in other moving water installations it is important to set all the curtain anchor

points, being sure they are of sufficient holding power to retain the curtain under the current
conditions existing, before putting the furled curtain into the water. Again, anchor buoys should
be employed on all anchors to prevent the current from submerging the flotation at the anchor

points. If the moving water into which the curtain is being installed is tidal and will hence
subject the curtain to currents in both directions as the tide changed, it is important to provide

13
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anchors on fcoJh sides of the curtain for two reasons: , *.1
(1) so curtain movement will be minimized during tidal current reversals and
(2) so the curtain will not overrun the anchors and pull them out when the tide reverses.

When the anchors are secure the furled curtain should be secured to the upstream anchor
point and then sequentially attached to each next downstream anchor point until the entire curtain
is in position. At this point, and before unfurling, the "lay* of the curtain should be assessed and
any necessary adjustments made to the anchors. Finally, when the location is ascertained to be as
desired, the furling lines should be cut to allow the skirt to drop.

An effective way to employ a turbidity curtain in moving water is to locate it at less than
90 degrees to the current direction so as to provide a "deflector" along which the silt laden water
will move dropping out its sediment in the desired area along one side of the curtain while the
water on the other side is protected.

" y Turbidity curtain has also been used effectively in large areas of moving water by
* t forming a very long sided, sharp "V" to deflect clean water around a work site and confine a large

part of the silt laden water to the work area inside the "V" as it moves downstream with the
sediment settling as it moves.

REMOVAL OF CURTAIN:

.^2 The most significant precaution to be observed in removing a turbidity curtain is to
protect the skirt from damage as the curtain is dragged out of the water. If the curtain has a deep
skirt it can be protected by running a small boat along its length with a crew installing furling
lines before attempting to remove the curtain from the water. Also, the site (beach, ramp, etc.)
Selected to tow the curtain ashore should be free of sharp rocks, broken cement, debris, etc. so as
to minimize damage when hauling the curtain over the area.

CLEANING OF CURTAIN:

If the curtain has been in the water long enough to collect barnacles and other marine

14 .
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growth, it should be cleaned immediately upon removal from the water. If allowed to dry out
before cleaning, the barnacles and growth become considerably more difficult to remove and the

chance of damaging the fabric during cleaning is increased. The curtain should be spread onto as

flat and smooth a surface as possible for cleaning and the growth removed with a piece of wood
or other object not likely to tear the vinyl. A stiff bristle brush may be used to remove most of

the accumulation (except barnacles) and the curtain should then be rinsed off before being dried,

furled and stowed for storage or re-use.

STORAGE OF CURTAIN:

When the curtain has been cleaned, rinsed and allowed to dry it should be "accordianed

up", tied and covered to protect it from the sun.

REPAIRS:

Should repairs become necessary, American Marine, Inc. has repair kits. Clean the area

to be repaired with acetone. Cut a patch larger than the damaged area. Apply glue, then put on
the patch and roll vigorously with a bottle or can until dry. Approximately ten minutes is

required to dry. Pop rivets and fender washers may also be used for repair jobs.

15
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ANCHOR SYSTEMS FOR BOOMS AND BARRIERS

1) A 24 pound DANFORTH type galvanized steel anchor.

2) An 8 foot long 3/8 inch galvanized steel chain lower rode.

3) A 60 foot long 5/8 inch polypropolene rope upper rode.

4) A 12 inch diameter polypropolene painter.

** The anchor to chain rode attachment is by a safety wired galvanized steel shackle.

** The chain to rope rode connection is also by a safety wired galvanized steel shackle
(All ropes have tbimbled terminations.)

** The upper rode - buoy - painter attachment is via a loop of 5/16 inch galvanized steel
wire rope.

** Attachment of the painter to the boom or barrier is by galvanized steel shackle.
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Ogden Environmental and Energy Services Co., Inc./
Hart Crowser, Inc.

APPENDIX 8

Response to USEPA Comments Dated February 22, 2000

PRELIMINARY DESIGN REPORT
METAL BANK NPL SITE . * . — - - » March 6.2000
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Ogden Environmental and Energy Services Co., Inc./
Hart Crowser, Inc.

APPENDIX 8

Comment Responses for Pre-Design Investigation Report
USEPA Comments Dated February 22, 2000

Metal Bank Superfund Site

Ogden Environmental and Energy Services Co., Inc. (Ogden) and Hart Crowser (HC) have
reviewed the comments to the Pre-Design Investigation (PDI) Report, which were provided by
the USEPA (letter dated February 22, 2000). The comments have been incorporated into this
Preliminary Design deliverable. In accordance with Ogden's discussions with Ms. Linda Dietz
dated March 3, 2000, Ogden and Hart Crowser will submit the response to comments as a
separate document at a later date.

PRELIMINARY DESIGN REPORT
METAL BANK NPL SITE March 6, 2000

A R O O I 5 7 « f


